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EXECUTIVE SUMMARY 

ES.1 PURPOSE 

The purpose of this Engineering Evaluation/Cost Analysis (EEICA) is to document approval of the 

proposed removal actions described herein for four sites at the Naval Weapons Industrial Reserve Plant 

(NWIRP), Calverton, New York. 

NWIRP Calverton is located in Suffolk County on Long Island, approximately 70 miles east of New York 

City. NWIRP Calverton was operated by Northrop Grumman Corporation for the Navy until 1996. The 

facility was constructed in the early 1950s for use in developing, assembling, testing, refitting, and 

retrofitting of Naval combat aircraft. As the lead agency, the Navy has determined that an interim removal 

action under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

might be appropriate for free product plumes that have been observed at three of the four sites and is 

suspected to be present at the fourth. 

The following summarizes the findings and recommendations of the EEICA performed for lSite 2 - Fire 

Training Area, Site 6A - Fuel Calibration Area, Site 7 - Fuel Depot, and Site 10B - Engine ‘Test House. 

The Navy conveyed the majority of the property that comprised NWlRP Calverton to the Town of 

Riverhead on September 10, 1998. However, the area bounded by the fence line shown on Firgure l-l will 

be referred to as either NWlRP Calverton or the facility for the purpose of this document, The Navy 

retained ownership of all impacted lands associated with these four sites. None of these sites are listed 

on the National Priorities List. 

ES.2 SITE 2 - FIRE TRAINING AREA 

Site Conditions and Backaround 

The Fire Training Area (Site 2) is located on the eastern side of a g-acre clearing in the south central 

portion of the facility. Site 2 is bordered to the west, north, and east by property owned by the Town of 

Riverhead. Land use south of the site includes a former Northrop Grumman office building, a golf course, 

and a wooded area. Groundwater flow from Site 2 is to the southeast. The office building and golf course 

have potable water wells. There are no residences immediately adjacent to the site. There are no 

sensitive ecological habitats (i.e., wetlands, surface water bodies) on or adjacent to the site. 
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The site was used by Northrop Grumman and Navy crash rescue crews as a training area. Waste fuels, 

oils, and waste solvents were floated on water within either an earthen berm or curbed, concrete pit and 

ignited for training exercises. Previous investigations have determined that up to 450 gallons of waste 

solvents were mixed with up to 2,100 gallons of waste fuel per year. These activities, in addition to leaks 

from underground and aboveground fuel storage tanks formerly located at the site, have resulted in soil 

and groundwater contamination, including a plume of free petroleum product that floats on the water table. 

It is this free product plume that is being addressed by the proposed interim removal action. This is not 

the first removal activity performed at Site 2. 

Approximately 360 cubic yards of petroleum contaminated soil have been excavated and removed from 

the site. 

A pilot-scale air sparging/soil vapor extraction system is currently operating at the site to remove volatile 

organic compounds (VOCs) from the subsurface. As of December 1996, the system has removed 

approximately 80 pounds of total VOCs and an estimated 25,000 pounds of organics have been destroyed 

through biodegradation. 

A distinct free product plume has been consistently observed at Site 2, with product thickness ranging 

from trace amounts to more than 1 foot. A free product recovery system was in operation at the site from 

1987 through 1993 and resulted in the removal of approximately 270 gallons of petroleum product. 

Section 3.2 of the EUCA provides more detailed information regarding previous removal actions and site 

investigations. Section 3.3’provides a discussion of the nature and extent of free product contamination. 

The New York State Department of Environmental Conservation and the Suffolk County Department of 

Health Services is involved in the investigation and remediation of this site. 

Threats to Public Health or Welfare or the Environment 

The free petroleum product acts as a constant source of groundwater and soil contamination and, as 

such, poses a threat to the environment. The location of the plume corresponds with the location of the 

most contaminated groundwater. Hydraulically down gradient land uses include a former Northrop 

Grumman office building and a golf course, both of which have potable water wells. The free product 

plume and resulting groundwater contamination has not been detected in either of these wells, but there is 

a potential threat to public health. A risk assessment concluded that soils and groundwater at the site 

could potentially pose unacceptable human health risks for current maintenance workers and hypothetical 

future residents. 
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Endangerment Determination 

Actual or threatened releases of pollutants or contaminants from this site, if not addressed by 

implementing the response action selected in this EEICA, may present an imminent and substantial 

endangerment to public health, or welfare, or the environment. However, the primary requirement for 

implementation of this remedy is to allow subsequent remediation to proceed at Site 2. 

Proposed Actions and Estimated Costs 

Oil skimming with groundwater depression is the recommended removal action for Site 2. Groundwater 

depressions will be generated in newly installed wells to concentrate free product for removal and control 

the migration of the plume. Floating skimmers with in-line pneumatic pumps installed in each of the wells 

will remove product. Fixed canisters will be installed in additional wells located on .the periphery of the 

plume, and removed and emptied by hand, as needed. Recovered product will be stored on site 

throughout the duration of the removal action. Approximately 90 to 180 gallons of groundwater will be 

removed from the subsurface per minute. Groundwater will be treated by granular activated carbon units 

and discharged to the ground surface under a SPDES permit. 

This removal action will contribute to future remedial actions by removing the free product plume thereby 

clearing the site for final soil and groundwater remediation. 

Oil skimming without groundwater depression was also evaluated as a potential removal act.ion at Site 2. 

While it is lower in cost than the recommended removal action, it is less effective in the long term because 

it would remove less of the free product and cannot prevent further migration of the plume. For a detailed 

discussion and comparative analysis of both alternatives, see Sections 3.6 and 3.7 of the EE/CA. Cost 

estimates for these alternatives are provided in Appendix B of the EE/CA. 

Applicable requirements include 40 CFR 280 Subpart F, Release Response and Corrective Action for 

UST Systems and Article 12 of the Suffolk County Sanitary Code, Toxic and Hazardous Materials Storage 

and Handling Controls. Relevant and appropriate requirements include New York State Regulation Parts 

75 through 758, State Pollutant Discharge Elimination System. New York State Petroleum Contaminated 

Soil Guidance Policy should also be considered. Tables 2-l and 2-2 in the EUCA provided a complete list 

of Federal and state ARARs and TBCs. 

The proposed removal action will require 2 to 4 months for system engineering, 2 to 4 months for 

installation, and 2 to 4 years of operation. 
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System capital cost is approximately $480,000 and operation and maintenance costs are approximately 

$130,000 per year. Additional details regarding the system are provided in Section 3.6 of the EUCA. A 

detailed cost estimate is provided in Appendix B. 

Expected Channe in the Situation Should Action Be Delaved or Not Taken 

Delaying or not implementing the recommended interim removal action will impact future remedial 

activities at Site 2. In order for soil and groundwater remediation systems to be most effective and require 

the shortest amount of time, the free product plume must be removed. The plume will act as a continuing 

source of contamination if it is not mitigated prior to final remedial action implementation. 

Outstandinn Policv Issues 

None. 

Enforcement 

This site is being regulated under the Resource Conservation and Recovery Act permit. 

ES.3 SITE 6A - FUEL CALIBRATION AREA 

Site Conditions and Backnround 

The Fuel Calibration Area (Site 6A) is located in the south central portion of the facility. The site is 

completely surrounded by property owned by the Town of River-head. There are no residences 

immediately adjacent to the site. There are no sensitive ecological habitats (i.e., wetlands, surface water 

bodies) on or adjacent to the site. 

The site was used in the testing of aircraft ,and engine systems. Aircraft delivery systems were 

pressurized with fuel to test for leaks. The testing may have resulted in frequent, small spills to the area’s 

pavement. These activities have resulted in soil and groundwater contamination, including a plume of free 

petroleum product that floats on the water table. It is this free product that is being addressed by the 

proposed interim removal action. This is not the first removal activity performed at Site 6A. 

A distinct free product plume has been consistently observed at Site 6A, with product thickness ranging 

from trace amounts to more than 1 foot. Subsurface contamination of soil and groundwater is attributable 

to petroleum spills resulting from historic site activities. A free product recovery system was in operation 
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/^ -. at the site from 1987 through 1993. Free product recovery, via hand bailing, continued after the system 

was shut down. Approximately 1,900 gallons of petroleum product have been removed from the site. 

Section 4.2 of the EUCA provides more detailed information regarding previous removal actions and site 

investigations. Section 4.3 provides a discussion of the nature and extent of free product contamination. 

The New York State Department of Environmental Conservation and the Suffolk County Department of 

Health Services is involved in the investigation and remediation of this site. 

Threats to Public Health or Welfare or the Environment 

The location of the plume corresponds with the location of contaminated groundwater. Soil contamination 

has been identified at a depth that corresponds to the floating free product and contaminated igroundwater. 

The free petroleum product acts as a constant source of groundwater and soil contamination and, as 

such, poses a threat to the environment. A risk assessment performed for the site concluded that soils 

and groundwater pose unacceptable human health risks for a hypothetical future residential land user. 

Endangerment Determination 

_ 1*/ 

Actual or threatened releases of pollutants or contaminants from this site, if not addressed by 

implementing the response action selected in this EUCA, may present an imminent and substantial 

endangerment to public health, or welfare, or the environment. However, the primary requirement for 

implementation of this remedy is to allow subsequent remediation to proceed at Site 6A. 

Proposed Actions and Estimated Costs 

Oil skimming with groundwater depression is the recommended removal action for Site 6A. Groundwater 

depressions will be generated in newly installed wells to concentrate free product for removal and control 

the migration of the plume. Floating skimmers with in-line pneumatic pumps installed in each of the wells 

will remove product. Fixed canisters will be installed in additional wells located on the periphery of the 

plume,, and removed and emptied by hand, as needed. Recovered product will be stored on site 

throughout the duration of the removal action. Approximately 90 to 180 gallons of grounclwater will be 

removed from the subsurface per minute. Groundwater will be treated by granular activatecl carbon units 

and discharged to the ground surface under a SPDES permit. 

This removal action will contribute to future remedial actions by removing the free product plume thereby 

clearing the site for final soil and groundwater remediation. 
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Oil skimming without groundwater .depression and excavation and offsite disposal of contaminated soil 

were also evaluated as potential removal actions at Site 6A. Oil skimming without groundwater 

depression, while less expensive than the proposed action, is less effective in the long term because it 

would remove less of the free product and cannot prevent further migration of the plume. Excavation and 

offsite disposal of soil containing the free product plume was equally effective and implementable as the 

recommended removal action, but was more expensive. For a detailed discussion and comparative 

analysis of all three alternatives, see Sections 4.6 and 4.7 of the EUCA. Cost estimates for these 

alternatives are provided in Appendix C of the EUCA. 

Applicable requirements include 40 CFR 280 Subpart F, Release Response and Corrective Action for 

UST Systems and Article 12 of the Suffolk County Sanitary Code, Toxic and Hazardous Materials Storage 

and Handling Controls. Relevant and appropriate requirements include New York State Regulation Parts 

75 through 758, State Pollutant Discharge Elimination System. New York State Petroleum Contaminated 

Soil Guidance Policy should also be considered. Tables 2-1 and 2-2 in the EUCA provided a complete list 

of Federal and state ARARs and TBCs. 

The proposed removal action will require 2 to 4 months for system engineering, 2 to 4 months for 

installation, and 2 to 4 years of operation. 

System capital cost is approximately 8490,000 and operation and maintenance costs are approximately 

$130,000 per year. Additional details regarding the system are provided in Section 4.6 of the EEICA. A 

detailed cost estimate is provided in Appendix C. 

ExDected Chanae in the Situation Should Action Be Delaved or Not Taken 

Delaying or not implementing the recommended interim removal action will impact future remedial 

activities at Site 6A. In order for soil and groundwater remediation systems to be most effective and 

require the shortest amount of time, the free product plume must be removed. The plume will act as a 

continuing source of contamination if it is not mitigated prior to final remedial action implementation. 

Outstandinn Policv Issues 

None. 

Enforcement 

This site is being regulated under the Resource Conservation and Recovery Act permit. 
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ES.4 SITE 7 - FUEL DEPOT 

Site Conditions and Backnround 

, -.:*a_ 

The Fuel Depot (Site 7) is located in what was the geographic center of the facility. There are no 

residences immediately adjacent to the site. There are no sensitive ecological habitats (i.e., wetlands, 

surface water bodies) on or adjacent to the site. 

The area consists of a large concrete trucking-parking area covering the southern half of the site and a 

former underground fuel storage area in the north-central portion. The Fuel Depot was used for the 

storage and distribution of fuel products. Underground storage tanks ranging in size from 4,000 to 50,000 

gallons were once located at the site. Site activities have resulted in groundwater contamination by fuels, 

which may have occurred due to tank and/or pipe leakage, tank overfilling, and surface spills. Two 

isolated free product plumes have been intermittently observed floating on the water table. It is this free 

product plume that is being addressed by the proposed interim removal action. 

Three removal activities have been performed at the site due to the closure of the underground storage 

tanks. Free product has been observed at the site at depths ranging from trace amounts to approximately 

0.6 feet. Recent observations have detected only trace amounts in scattered wells. As of February 1996, 

approximately 174 gallons of petroleum product have been removed from the site by halnd bailing of 

existing wells. Section 5.2 of the EUCA provides more detailed information regarding previous removal 

actions and site investigations. Section 5.3 provides a discussion of the nature and extent of free 

petroleum product. 

The New York State Department of Environmental Conservation and the Suffolk County Department of 

Health Services is involved in the investigation and remediation of this site. 

Threats to Public Health or Welfare or the Environment 

The free product that appears to exist at the soillgroundwater interface will continue to act as a source for 

groundwater contamination. Soil contamination has been identified at a depth that corresponds with the 

floating free product and contaminated groundwater. A risk assessment concluded that soil and 

groundwater at the site potentially pose unacceptable human health risks for hypothetical future residential 

land users. 

049810/P ES-7 CT0 0270 



Endangerment Determination 

Actual or threatened releases of pollutants or contaminants from this site may present an imminent and 

substantial endangerment to public health, or welfare, or the environment. However, since the free 

product plumes do not appear to be a significant source of further soil and groundwater contamination, the 

threats posed by contamination at this site may be more effectively addressed by a final remedial action. 

ProDosed Actions and Estimated Costs 

No removal action is recommended for the Fuel .Depot at this time because the action oriented 

alternatives that were evaluated offer only low to moderate effectiveness, but require moderate to high 

expenditures for installation, operation, and maintenance. Existing groundwater and soil contamination 

should be further evaluated as part of the Corrective Measures Study planned for the site. The EUCA 

recommends that the location and thickness of free product continue to be monitored until final remedial 

actions are implemented. 

Two action oriented alternatives were evaluated for implementation at Site 7. They were oil skimming and 

oil skimming with groundwater depression. For a detailed discussion and comparative analysis of these 

alternatives, see Sections 5.6 and 5.7 of the EEICA. Cost estimates for these alternatives are provided in 

Appendix D of the EUCA. 

Since there is no or only trace amounts of floating free product, implementation of future remedial actions 

can proceed as necessary. Tables 2-l and 2-2 in the EUCA provided a complete list of Federal and state 

ARARs and TBCs for this EEICA. 

Expected Change in the Situation Should Action Be Delaved or Not Taken 

No action is recommended at this time so this is not of concern at Site 7. 

Outstandina Policv Issues 

None. 

Enforcement 

This site is being regulated under the Resource Conservation and Recovery Act permit. 
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4 
__ -,--., ES.5 SITE 1OB - ENGINE TEST HOUSE 

Site Conditions and Backwound 

The Engine Test House (Site 1OB) is located in what was once the south-central portion of the facility and 

is completely surrounded by property owned by the Town of Riverhead. There are no residences 

immediately adjacent to the site. There are no areas on or adjacent to the site that would be classified as 

wetlands. There is a surface water drainage ditch on the western edge of the site that discharges to a 

shallow pond located approximately 900 feet to the south. 

The Engine Test House was used to operate jet engines prior to their installation in aircraft. An 

underground storage tank was formerly located just south of the building. Monitoring at the site has found 

soil and groundwater contamination that is consistent with petroleum products and the presence of free 

petroleum product. Floating free product has yet to be observed in any site monitoring wells. 

Approximately 80 cubic yards of petroleum contaminated soil were excavated and removed ‘from the site 

in conjunction with the underground storage tank removal. Subsurface contamination of soil and 

groundwater is likely attributable to releases from the underground storage tank. Section 6.2 of the EUCA 

provides more detailed information regarding previous removal actions and site investigations. 

The New York State Department of Environmental Conservation and the Suffolk County Department of 

Health Services is involved in the investigation and remediation of this site. 

Threats to Public Health or Welfare or the Environment 

Soil contamination has been identified at a depth that corresponds to the area of suspected floating free 

product and contaminated groundwater. Free product, if present, will continue to act as a source of 

contamination to these media. The contamination is not migrating offsite quickly and is not impacting 

public health or welfare. 

Endangerment Determination 

Actual or threatened releases of pollutants or contaminants from this site may present an imminent and 

substantial endangerment to public health, or welfare, or the environment. However, since ai free product 

plume has yet to be observed at Site lOB, it does not appear that there is a source of further soil and 

groundwater contamination. The threats posed by contamination at this site may be more effectively 

addressed by a final remedial action. 
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Proposed Actions and Estimated Costs 

No removal action is recommended for the Engine Test House at this time because none of the three 

action oriented alternatives that were evaluated offer a high level of both effectiveness and 

implementability. Existing groundwater and soil contamination should be further evaluated as part of the 

Corrective Measures Study planned for the site. The EEKA recommends that the site continue to be 

monitored for the presence of free product until final remedial actions are implemented. 

Three action oriented alternatives were evaluated for implementation at Site 1OB. They were oil 

skimming, oil skimming with groundwater depression, and excavation. For a detailed discussion and 

comparative analysis of these alternatives, see Sections 6.6 and 6.7 of the EUCA. Cost estimates for 

these alternatives are provided in Appendix E of the EE/CA. 

Since there is currently no floating free product, implementation of future remedial actions can proceed as 

necessary. Tables 2-l and 2-2 in the EUCA provided a complete list of Federal and state ARARs and 

TBCs for this EEKA. 

Expected Change in the Situation Should Action Be Delaved or Not Taken 

No action is recommended at this time so this is not of concern at Site 10B. 

Outstandinn Policv Issues 

None. 

Enforcement 

This site is being regulated under the Resource Conservation and Recovery Act permit. 
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1.0 INTRODUCTION 

f-‘-.. 

The Northern Division of the Naval Facilities Engineering Command has issued Contract ‘Task Order 

(CTO) 270 to CF Braun Engineering Corporation (CF Braun) through a master agreement with Brown & 

Root (B&R) Environmental, under Comprehensive Long-term Environmental Action Navy (CLEAN) 

Contract Number N62472-90-D-1298 to perform an Engineering Evaluation/Cost Analysis (EE/CA) at the 

Naval Weapons Industrial Reserve Plant (NWlRP), located in Calverton, New York. It should be noted 

that the assets of Brown and Root Environmental were purchased on January 1, 1998 by Tetra Tech 

NUS, Inc. However, due to constraints on the publication of this report, references to C F Braun have not 

been updated. 

This work is part of the Navy’s Installation Restoration (IR) Program, which is designed to identify 

contamination of Navy and Marine Corps lands/facilities resulting from past operations and to institute 

corrective measures, as needed. The Navy had determined that an interim removal action under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) might be 

appropriate for four sites at NWlRP Calverton. This EEKA will develop, evaluate, and recommend non- 

time critical removal actions to eliminate/reduce free petroleum product from the surficial aquifers at the 

four sites. This work is being undertaken in preparation for soil and/or groundwater remediation activities 

to be started within the next few years. 

1.1 FACILITY LOCATION 

NWIRP Calverton is located in Suffolk County on Long Island, approximately 70 miles east of New York 

City (see Figure l-l). The majority of the facility is located within the municipality of Riverhead, but a 

small area on the western side of the facility is located within Brookhaven. The facility covers 

approximately 6,000 acres, 3,000 of which are fenced-in. The majority of the industrial (activity was 

confined to the south central portion of this fenced area. 

The facility layout is illustrated on Figure l-2. The facility is bordered by Middle Country Road (Route 25) 

to the north, agricultural land to the east, River Road to the south, and Wading River Road to the west. 

The primary features of the facility are two paved runways. Runway 5-23 is located on the western half of 

the facility, and is oriented southwest to northeast. Runway 32-14 is located on the eastern half of the 

facility, and is oriented southeast to northwest. 

_, ix_ 
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1.2 FACILIM HISTORY 

NWIRP Calverton was formerly a Government-Owned Contractor-Operated (GOCO) facility that was 

operated by the Northrup Grumman Corporation until February 1996. NWIRP Calverton was constructed 

in the early 1950s for use in the development, assembly, testing, refitting, and retrofitting of Naval combat 

aircraft. The facility supported aircraft design and production at Northrup Grumman’s Bethpage facility, 

located in Nassau County on Long island. 

The majority of industrial activity was confined to the developed area in the center and south center of the 

facility. industrial activities at the facility were related to the manufacturing and assembly of aircraft and 

aircraft components. Operations that resulted in hazardous waste generation included metal finishing 

processes such as metal cleaning and electroplating, other maintenance operations, temporary storage of 

hazardous waste, fueling operations, and various training operations. 

The sites being evaluated under this EE/CA are Site 2 - Fire Training Area, Site 6A - Fuel Calibration 

Area, Site 7 - Fuel Depot, and Site 1OB - Engine Test House. Site locations are illustrated on Figure 1-2. 

1.3 TOPOGRAPHY 

NWIRP Caiverton is located in an area underlain by permeable glacial material and characterized by 

limited surface water drainage features. Normal precipitation at the facility is expected to infiltrate rapidly 

into the soil. Wetland areas and glacially formed lakes and ponds are located south and southwest of the 

facility. NWIRP Caiverton occupies a relatively flat, intermorainai area. The topographic relief at NWIRP 

Caiverton is 54 feet and elevations range from 30 to 84 feet above mean sea level. 

1.4 ECOLOGICAL SETTING 

NWIRP Calverton is located in the Long island Pine Barrens, an area characterized by forests dominated 

by pitch pine (Pinus rigida) and oaks (Quercus sp.) growing on coarse-textured upland soils. Rainfall 

leaches rapidly through the soils recharging a vast underlying aquifer, but creating a dry environment at 

the surface which predisposes the vegetation to periodic wildfires. Where the natural fire cycle has been 

suppressed by human activity, as it has been since 1952 inside the NWtRP Caiverton fence, taller oaks 

begin to dominate. 

Also typical of the Long island Pine Barrens are coastal plain ponds, isolated shallow ponds with 

fluctuating levels of acidic, tea-colored water. Emergent wetland communities typically fringe these 

ponds. 
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1.5 GEOLOGY AND SOILS 

if,, 

NWIRP Caiverton lies within the Atlantic Coastal Plain Physiographic Province. Generally, this region can 

be characterized as an area of relatively undissected low-lying plains. The Atlantic Coastal Plain is 

underlain by a thick sequence of unconsolidated deposits. The surface topography has been created or 

modified by Pleistocene glaciation (isbister, 1966). The facility is underlain by approximately II ,300 feet of 

unconsolidated sediments that consist of four distinct geologic units. These units, in descending order, 

are the Upper Glacial Formation, the Magothy Formation, the Raritan Clay Member of the Raritan 

Formation, and the Lloyd Sand Member of the Raritan Formation (McCiymonds and Frank, 1972). 

Soil boring and sampling activities previously completed at NWIRP Caiverton reveal that the sites are 

predominantly underlain by fine to coarse sediments of probable galciofluvial origin. Three distinct 

lithofacies were encountered. The upper lithofacies represent a mixture of soil, fill, and glacial deposits 

and consist predominantly of silty, fine-grained sand with varying amounts of peat and clay. Fill material, 

where present, is always associated with the upper iithofacies. The middle iithofacies consist of 

predominantly fine-grained sand with varying amounts of medium- to coarse-grained sand and pebbles, 

and are probably representative of undisturbed glacial deposits. The lower iithofacies, consist of 

micaceous, silty clay and may represent the Magothy Formation. 

1.6 SURFACE WATER HYDROLOGY 

The majority of the facility is located within the Peconic River drainage basin. The eastward-flowing 

Peconic River is located approximately 500 feet south of the facility at its closest point. The Peconic 

River discharges to Peconic Bay located 8.5 stream miles from the facility. 

Major surface water features at the facility include McKay Lake, Northeast Pond, and North Pond (see 

Figure l-2). McKay Lake is a man-made groundwater recharge basin located north of River Road, 

midway along the southern site border. Northeast Pond is located at the northeast corner of the facility, 

and North Pond is located at the southwest comer of the facility. Several small drainage basins exist 

near the Fuel Calibration Area. All of these surface water features are land locked, with the exception of 

McKay Lake, which has an intermittent discharge to Swan Pond, located 1,500 feet to the south of 

NWIRP Caiverton. 

A number of small wetlands exist on the Caiverton facility. The U.S. Department of the interior (USDOI), 

Fish and Wildlife Department classifies North Pond as a paiustrine emergent wetland. The western half 

of the 2-acre Northeast Pond is classified as paiustrine, forested/scrub/shrub/emergent wetland. The 

drainage basins are classified as paiustrine, scrub/shrub/emergent wetland (USDOI, 1980). 
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1.7 HYDROGEOLOGY 

The unconsolidated sediments that underlie NWRP Caiverton are generally coarse-grained with high 

porosities and permeabilities. These factors create aquifers with high yields and transmissivities. 

The Upper Glacial Formation, the Magothy Formation, and the Lloyd Sand are the major regional 

aquifers. The Upper Glacial and Magothy aquifers are of principle importance in Suffolk County because 

of their proximity to the ground surface. The Raritan Clay of the Raritan Formation has a very low 

permeability and acts as a regional confining layer that is believed to minimize the local risk of 

contamination to the underlying Lloyd Sand aquifer (McCiymonds and Franke, 1972). The Lloyd Sand 

has not been extensively developed due to its depth and the abundant water available in the overlying 

aquifers. 

The Upper Glacial aquifer is widely used as a source of groundwater in Suffolk County. The water table 

beneath the NWIRP Caiverton lies within this aquifer. Porosities in excess of 30 percent have been 

calculated for the Upper Glacial aquifer in adjoining Nassau County. Hydraulic conductivity is estimated 

at 270 feet per day (ft/day). 

The Magothy aquifer is widely used as a source of groundwater in Suffolk County. The most productive 

units are coarser sand and gravel. The permeability of the Magothy is high and hydraulic conductivity has 

been calculated in excess of 70 ft/day. 

The Upper Glacial and Magothy aquifers are believed to be hydraulically interconnected and to function 

as a single unconfined aquifer. Logs from on-site monitoring wells, previous hydrogeoiogic investigations, 

and geologic mapping indicate that although clay lenses that may create locally confining and/or perched 

conditions are present in both aquifers, these lenses are not widespread and do not function as regional 

aquitards (McClymonds and Franke, 1972; Fetter, 1976). 

NWIRP Calverton straddles a regional groundwater divide, with groundwater beneath the northern half of 

the facility flowing to the northeast, with the Long island Sound as the probable discharge point for 

groundwater in the shallow aquifer zones. Groundwater beneath the southern half of the facility flows to 

the southeast and the Peconic River basin is the likely discharge point. Groundwater on the divide, the 

location of which can fluctuate, flows to the east. 
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1.8 CLIMATE AND METEOROLOGY ,, ~~ -. 

The facility is located in an area classified as a humid-continental climate. its proximity to the Atlantic 

Ocean and Long island Sound add maritime influences to the classification (National Oceanic and 

Atmospheric Administration [NOAA], 1982). 

The average annual temperature at the NOAA Riverhead Research Station, located 4.5 miles northeast 

of the site, is 52.2OF, with a maximum average monthly temperature of 73.3”F in July and ;a minimum 

average monthly temperature of 30.9”F in January. Annual precipitation at the Riverhead Research 

Station averages 45.32 inches. The highest average monthly precipitation is 4.46 inches, occurring iri 

December. The lowest average monthly precipitation is 2.90 inches, occurring in July. The average 

annual evapotranspiration rate is 29 inches, resulting in a net annual precipitation rate of 16.3il inches. A 

2-year, 24-hour rainfall can be expected to bring 3.4 inches of precipitation (NOAA, ‘1982; U.S. 

Department of Commerce [USDOC], 1961). 

1.9 REPORT ORGANIZATION 

I-._ 

This section provided a brief introduction and a discussion of general facility characteristics. !jection 2.0 

identifies removal action objectives including a discussion of compliance with applicable or relevant and 

appropriate requirements (ARARs). Section 2.0 also presents a screening of available technologies and 

the selection of representative process options. Sections 3.0 through 6.0 present each of the four site 

specific discussions, including site description and background, discussion of previous removal actions, 

analysis of the selected removal action alternatives, a comparative analysis of the alternatives, and the 

recommended alternative. Cost estimates for ail of the alternatives for each site are proviided in the 

appendices. 
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,,. ‘I- 2.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES AND 
TECHNOLOGY SCREENING 

The Removal Action ‘Objectives are developed to provide guidelines for evaluating the removal action and 

ensuring that the action complies with regulatory requirements. This section provides an evaluation of 

ARARs, the Removal Action Objectives and schedule, statutory limits, and discussions of applkabte 

technologies for free product removal. 

2.1 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE 

REQUIREMENTS 

ARARs are used to develop cleanup criteria for the Removal Action Objectives and to identify removal 

action technologies. The term ARAR is defined in the National Oil and Hazardous Substances 

Contingency Plan (NCP) as follows: 

/ --“-. 

l Applicable requirements are generally defined as cleanup standards, standards of control, or other 

substantive environmental protection requirements promulgated under Federal or state environmental 

or facility siting laws that specifically address a hazardous substance, pollutant, contaminant, 

remedial action, or location. Only those state standards that are identified by a state in a timely 

manner and that are more stringent than Federal requirements may be considered as applicable 

requirements. 

l Relevant and appropriate requirements are defined as cleanup standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal or state environmental or facility siting laws that are not directly “applicable” to a hazardous 

substance, pollutant, contaminant, remedial action, or location, but address situations, sufficiently 

relevant to those encountered at the site that their use is appropriate. Only those state standards that 

are identified by a state in a timely manner and that are more stringent than Federal requirements 

may be considered as relevant and appropriate requirements. 

l Any promulgated standard, requirement, criterion, or limitation under a state environmental or faciiity- 

siting law that is more stringent than the associated Federal standard, requirement, criterion, or 

limitation. 

Based on the manner in which they are applied during a removal action, ARARs are classified into three 

categories. 
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l Chemical-Specific. Chemical-specific ARARs were developed to provide health or risk-based 

concentration limits. These limits are specific for an individual chemical or group of chemicals. Often, 

these ARARs are used to determine the extent of site remediation. Chemical-specific ARARs may be 

concentration-based cleanup goals or may provide the basis for calculating such levels. in cases 

where no chemical-specific ARAR exists, chemical advisories may be used to develop Removal 

Action Objectives. 

. Location-Specific. Location-specific ARARs are considered in view of natural or man-made site 

features. These ARARs are intended to limit activities within designated.areas. 

l Action-Specific. Action-specific ARARs pertain to the implementation of a given remedy. These 

ARARs control or restrict hazardous substance- or pollutant-related activities. These controls are 

considered when specific removal activities are planned for a site. 

in addition to ARARs, other regulations and guidance may be classified as guidance “To Be Considered” 

(TBC). TBCs are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing removal actions or necessary for determining what is protective of human health and/or the 

environment. TBCs are also identified in this section to aid in the evaluation of the removal actions. 

Potential Federal and state ARARs and TBCs are presented in Tables 2-l and 2-2, respectively. 

Section 121 (d)(4) of CERCLA identifies circumstances under which ARARs may be waived, including the 

instance where the selected removal action is an interim remedy and the final remedial action will attain 

the ARAR upon its completion. As such, the selected removal actions for the sites being addressed 

under this EE/CA do not necessarily need to comply with all identified ARARs. 

2.2 REMOVAL ACTION OBJECTIVE 

The Navy has determined that an interim action, in the form of free petroleum product cleanup, is to be 

considered under this non-time critical removal action. The Removal Action Objective is to remove free 

product plumes that have been observed at three of four sites and is suspected to be present at the fourth 

site at NWIRP Caiverton. This removal action is being implemented to facilitate future soil and 

groundwater remedial activities at NWIRP Calverton. 

2.3 REMOVAL ACTION SCHEDULE 

The removal actions at NWIRP Caiverton were determined by the Navy, as the lead agency, to be non- 

time critical removal actions because a planning period of 6 months was available before the 
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TABLE 2-1 

FEDERAL ARARs 
NWIRP CALVERTON, NEW YORK 

ARAR/TBC Synopsis Comments Type of Requirement 
40 CFR 280 Release Response and Subpart F states that at sites where Applicable 
Subpart F Corrective Action for UST investigations indicate the presence of 

Systems Containing Petroleum free product, owners and operators must 
or Hazardous Substances conduct free product removal. 

40 CFR 261 Identification and Listing of Used oil that exhibits hazardous waste Applicable 
Hazardous Waste under the characteristics are subject to regulation 
Resource Conservation and as hazardous waste. Selected 
Recovery Act alternatives may require the 

management of recovered free product. 
40 CFR 261 Subpart A Exclusions Defines solid wastes that are not Applicable 
Section 4 hazardous wastes to include petroleum- 

contaminated media and debris that fail 
the Toxicity Characteristic (hazardous 
waste codes DO1 8 through 0043) and 
are subject to corrective action 
regulations under 40 CFR 280. 

40 CFR 279 Standard for Management of Regulates the management of used oil. Applicable 
Used Oil Selected alternatives may require the 

management of recovered free product. 
42 USC 300 Safe Drinking Water Act May be applicable as discharge criteria Relevant and Appropriate 
40 CFR 141.11-16 and Maximum Contaminant Levels for alternatives that include groundwater 
40 CFR 141.50-51 and Maximum Contaminant treatment. 

Level Goals 
42 USC 7401 Clean Air Act Alternatives may result in emission of Relevant and Appropriate 
40 CFR Part 50 National Ambient Air Quality unacceptable levels of airborne 

Standards particulates or VOCs to the atmosphere. 



TABLE 2-2 

NEW YORK STATE ARARs AND TBCs 
NWIRP CALVERTON, NEW YORK 

Citation Title Requirement Synopsis Type of Requirement 
6 NYCRR Part 360 Beneficial Use Includes guidelines for the beneficial use of Applicable 
Subpart 1 nonhazardous petroleum contaminated soils in a 
Section 15 manner that results in them no longer being 

classified as a solid waste. 
6 NYCRR Part 374-2 Standards for the Management Regulate the management of used oil. Selected Applicable 

of Used Oil alternatives may require management of 
recovered free product. 

6 NYCRR Part 371 New York Identification and Used oil that exhibits hazardous waste Applicable 
Listing of Hazardous Waste characteristics are subject to regulation as 
Regulations hazardous waste. 

6 NYCRR Part 364 New York Waste Transport Transportation of contaminated soils will require Applicable 

6 NYCRR Parts 750 - New York Regulations on State 
758 

Permits will be required for discharges to surface Potentially Relevant and 
Pollutant Discharge Elimination waters. Alternatives may include the pumping, Appropriate 
System treatment, and discharge of contaminated 

groundwater. 
6 NYCRR Parts 200 - New York Air Pollution Control 
254 

Removal activities, specifically excavation, may Potentially Relevant and 
Regulations adversely impact .air quality. Appropriate 
Spill Technology and Guidelines for the cleanup of sites containing To Be Considered 
Remediation Series (STARS) petroleum-contaminated soil. 
Memorandum #I, Petroleum 
Contaminated Soil Guidance 
Policy 
Technical and Administrative Guidelines for determining cleanup objectives To Be Considered 
Guidance Memorandum (TAGM) and levels for contaminated soils. Removal 
on Determination of Soil Cleanup action akmatiVeS may include the excavation of 
Objectives and Cleanup Levels contaminated soils. 

Article 12 Toxic and Hazardous Materials 
Suffolk County 

Requires reclamation, recovery, and/or disposal 
of toxic and hazardous material discharged to the 

Applicable 
Storage and Handling Controls 

Sanitary Code ground, groundwater, or surface water. 



implementation of the removal action. Implementation of the selected removal action at each site could 

commence within 4 to 12 months of the acceptance of the recommendations put forth in this EUCA and 

be completed prior to initiation of final remedial alternatives 2 to 4 years from now. 

2.4 STATUTORY LIMIT’S 

The statutory limits for fund-financed removal actions are presented in Section 104(c)(l) of CERCLA. 

These limits are not applicable because the actions at NWlRP Calverton are not financed by !:uperfund. 

2.5 TECHNOLOGY SCREENING 

This section screens technologies for removal of free petroleum product from the soillgroundwater 

interface at the four sites at NWlRP Calverton. The removal technologies are evaluated based on the 

criteria of effectiveness, implementability, and cost as detailed below. All of the items listed may not 

apply directly to each technology and, therefore, will be addressed only as appropriate. Screening 

evaluations at this stage generally focus on .effectiveness and implementability, with less emphasis on 

cost. 

Effectiveness 

l Protection of human health and the environment; reduction in toxicity, mobility, and volume; and 

permanence of solution. 

l Ability of technology to address the estimated areas or volumes of contaminated medium. 

l Ability of the technology to meet the goals identified in the Removal Action Objective. 

l Technical reliability (innovative versus well proven) with respect to contaminants and site conditions. 

l Overall technical feasibility at the site. 

l Availability of vendors, mobile units, storage, disposal services, etc. 

l Administrative feasibility. 

l Special long-term maintenance and operation requirements. 

Cost (Qualitativel 

l Capital costs. 

l Operation and maintenance costs. 
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2.5.1 No Action 

Under a no action alternative, neither a removal action nor periodic monitoring is undertaken at a site. 

Effectiveness: No action would permit the free product present in the subsurface to remain at a site. No 

action would not be protective of the environment, as the free product plume would remain as a 

continuing source of soil and groundwater contamination. No action would not reduce the toxicity, 

mobility, or volume of the free product plume other than through current, relatively slow natural 

biodegradation. This alternative does not meet the goals of the Removal Action Objective. The ability of 

the technology to address the estimated areas or volumes of contaminated medium and its technical 

reliability are not applicable. 

Implementability: No action is technically and administratively feasible at the NWRP Calverton sites. 

The availability of vendors, mobile units, etc. and long-term maintenance and operation requirements are 

not applicable. 

Cost: Costs are minimal, and include only periodic reviews of site conditions. 

Conclusion: No action is implementable and costs are minimal, but it is not effective. However, no action 

will be retained as a baseline for comparison to other options. 

2.5.2 Natural Attenuation 

Fuel hydrocarbons are amenable to natural attenuation, a process by which natural subsurface processes 

including dilution, volatilization, biodegradation, adsorption, and chemical reactions, are allowed to reduce 

contaminant concentrations to acceptable levels prior to their contact with a receptor. Consideration of 

this option requires modeling and evaluation of contaminant degradation rates and pathways to 

demonstrate that natural processes of contaminant degradation will reduce contaminant concentrations 

below regulatory standards before potential exposure pathways are completed. Periodic, long-term 

monitoring of subsurface conditions must be conducted to confirm that degradation is proceeding at rates 

consistent with meeting cleanup objectives. 

Effectiveness: Natural attenuation is applicable to site contaminants. Simple low molecular weight 

petroleum hydrocarbons are relatively biodegradable, although the hydrocarbons must first dissolve into 

the water phase. Complex high molecular weight hydrocarbons and chlorinated solvents are also 

biodegradable, but at a slower rate. Modeling would be necessary to determine whether natural 

attenuation is capable of reducing toxicity, mobility, and volume of the free product plume. This 

alternative would be protective of human health, but may or may not be protective of the environment, as 
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-_.+m chlorinated solvents and petroleum hydrocarbons would continue to leach from the free product in to the 

groundwater. The long-term nature of the processes involved does not meet the Removal Action 

Objective of this EEICA. 

Implementability: Natural attenuation is technically and administratively feasible at the NWlRP Calverton 

sites. Implementation of this option would require modeling and an evaluation of contaminant 

degradation rates and pathways. Evaluation of the migration, volume, and chemical concentrations of the 

free product plume would be conducted every 5 years over a 30-year period to confirm that the goals of 

the cleanup objectives are being met and that natural processes are reducing contaminant concentrations 

to acceptable levels. If, at some point in the future, natural attenuation fails to result in degradation of 

contaminants at rates consistent with meeting cleanup objectives, another removal alternative may need 

to be implemented. 

Cost: Costs associated with natural attenuation are low to moderate. 

,,-n., 

Conclusion: Natural attenuation would be implementable and is low to moderate in cost. However, 

natural attenuation would not be considered effective under this EEKA because it is a long-term remedy 

and as such does not effectively meet the Removal Action Objective. Free product has been identified at 

three of the four sites since the mid-1980s and continues to be present. Free product is suspected, but 

has not been confirmed to be present, at the Engine Test House. As a result, natural attenuation is not 

retained for further consideration. 

2.5.3 Oil Skimming 

Oil skimming can be either a passive technology in which the oil flows through a filter under gravity and is 

removed by either hand bailing or lowering a pump into a well, or a mechanical technology in which a 

pump extracts both oil and groundwater as one process stream. Oil skimming recovery wells are most 

useful at sites with moderate to high hydraulic conductivity, such as is present at NWIRP Calverton. 

Trenches are often used at sites with low hydraulic conductivity. 

The passive technology filters and collects free product from the soil/groundwater interface via a floating 

skimmer or fixed canister. Both technologies contain a filter equipped with a hydrophobic membrane that 

allows hydrocarbons to pass but restricts water. Both the fixed canister and the floating skimmer are 

capable of reducing free product in the surrounding area to a sheen. 

With a fixed canister technology, gravity causes free product to flow through the filter and drip into a 

collection chamber for storage. The fixed canister filter assembly includes a buoy that floats on the water 

table, and systems are typically configured for water table fluctuations of up to 24 inches. The buoy floats 
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within the fixed canister, and is the only part that is able to move in response to water table fluctuations. 

Typical storage capacities of the fixed canister range between 0.1 and 2 gallons. The free product that is 

collected can be removed from the canister either manually or automatically. With manually operated 

applications, the entire assembly is removed from the well by hand and collected product is emptied into 

containers. Automated systems use a suction pump located at the ground surface that is controlled by a 

level sensor in the collection chamber to pump only when there is product present. Fixed canister 

configurations require clearance below the water table to ensure that there is adequate room for the 

collection chamber. Necessary clearances range between 29 and 60 inches, depending on container 

volume and manufacturer. 

A floating. skimmer technology normally uses a buoy to cause the filter and reservoir to fluctuate in 

response to water level changes. Buoys are typically configured for water table fluctuations of 24 inches, 

but greater travel distances are available. The groundwater table elevation at the NWIRP Calverton has 

been measured to vary by as much as 3.8 feet. Floating skimmers are typically paired with in-line 

pneumatic pumps to remove free product that has passed through the filters hydrophobic membrane. 

Floating skimmers are not equipped with a large storage chamber and the pumps run continuously. 

Passive oil skimming (both fixed canisters and floating skimmers) is applicable to sites where the free 

product layer is thin or intermittently occurring. The rate of free product recovery depends on the 

thickness of the free product and the rate of flow into the well. Use of several wells may be necessary to 

capture a free,product plume. 

Mechanical oil skimming utilizes a single pump to remove free product and water from a well as one 

process stream. The pump generates a slight cone of depression around the well that increases the flow 

of free product to the well. The product and water are pumped to an aboveground storage tank (AST) or 

oil/water separator. As with passive systems, several wells may .be necessary to capture the free product 

plume. These systems operate continuously. 

Effectiveness: Passive and mechanical oil skimming are well-proven technologies that can effectively 

remove free product from the subsurface. Removal of the free product layer would be protective of 

human health and the environment by removing the continuing source of groundwater and soil 

contamination. This technology would reduce the volume of the free product plume and is a permanent 

solution. The technology is able to meet the Removal Action Objective of removing free product. 

Floating skimmers and fixed canisters are capable of recovering relatively pure petroleum. Since the filter 

assembly floats at the water table, fluctuation in groundwater elevations will not impact system 

effectiveness. The hydrophobic filter will ensure that mostly free product is removed from the subsurface. 
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_./, -., Periodic adjustment of fixed canister depth would permit their use at sites with water table fluctuations 

greater than 2 feet, as exists at NWlRP Calverton. This adjustment would not normally be required for 

the floating skimmers. 

Free product recovery rates for wells designed to recover only free product will generally be relatively low 

and the reduction in hydraulic head due to removal of free product may be minimal. This results in a 

relatively small capture zone around each well head, making control of a migrating free product plume 

difficult. Conditions in which such systems are most applicable include situations where water table 

depression is not necessary or desired and water treatment and/or disposal capacities are limited. 

The effectiveness of the mechanical oil skimming technology is limited at sites with variable groundwater 

table elevations. At times the well may be dry with respect to the location of the pump or the pump may 

be submerged below the free product level, able to pump only water. Because pumps run c:ontinuously, 

independent of the presence of free product, the mechanical process is also less effective at sites with an 

intermittent free product plume. 

” ? -,.,, 

Imolementabilitv: Both passive and mechanical technologies are administratively feasible and technology 

vendors are readily available. Both technologies have similar long-term maintenance and operation 

requirements. Power can be made available at each of the sites, so both technologies could be 

implemented. Manual applications are more suitable for use at remote locations where a power source is 

not readily available. 

Passive technologies that utilize surface pumps are normally used to a maximum depth of 20 feet below 

ground surface (bgs) because a surface mounted pump is unable. to provide more than ;!O feet of lift 

(head). The maximum depth to groundwatei at any of the sites is approximately 18 feet bgs. To achieve 

greater pumping heads, submersible pumps would be needed, but submersible pumps cannot be 

attached to the floating skimmer or fixed canister in small diameter wells, as the pump would cause the 

assembly to sink to the bottom of the well, and therefore become ineffective. Pneumatic pumps are 

capable of achieving greater pumping heads and, since they are suspended in-line with the skimmer, 

maintain the implementability of this technology. 

Fixed canisters can often be installed in existing groundwater monitoring wells, as they are aivailable in 2- 

inch or 4-inch diameters. Some floating skimmers are larger in diameter, requiring the installation of 

special product recovery wells, but they are also available for use in 2-inch and 4-inch wells. Variability of 

groundwater elevation must be carefully evaluated to ensure that the water/soil interface remains 

completely within the screened interval of the wells. In applications where a fixed canister would be used, 
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wells must also be deep enough to ensure that at the seasonal low water table there is sufficient 

clearance for the collection chamber. 

Permits are not required to install or operate a passive system. However, permits may be required for 

storage of accumulated free product and will be required for offsite transport and disposal. The 

hydrophobic membrane ensures the removal of mostly free product, eliminating the need for collection, 

containment, and/or treatment of groundwater. 

Due to the removal of both product and water through a single pipeline by mechanical oil skimming, 

petroleum and water are mixed, making aboveground separation more complex. This process also 

generates large quantities of water that need to be stored, treated, and/or disposed. Permits are 

necessary for treatment and disposal of extracted groundwater. 

Canister prices range from $400 to Costs: Capital costs are low to moderate for passive oil skimming. 

$1,000 per canister. Skimmer system prices ranges between $3,500 and $4,500. Representative 

operation and maintenance costs for the two methods of passive skimming are $500 per month for the 

manual system and $1,200 to $1,500 per month for the automated system (U.S Department of Defense 

[USDOD], 1994). Capital costs for mechanical oil skimming are around $7,000 per well plus costs for 

oil/water separation and water disposal. 

Conclusion: Despite the variable water table elevation, retain passive oil skimming via floating skimmers 

and fixed canisters for further consideration at each of the sites. Floating skimmer alternatives will use 

in-line pneumatic pumps to remove free product from the recovery well. Fixed canister alternatives will 

utilize collection chambers that will be emptied by hand. Eliminate mechanical oil skimming because of 

the variable water table and relatively thin product depth. Typical system configurations and 

manufacturers catalog data are provided in Appendix A. 

2.5.4 Oil Skimminq with Groundwater DeDression 

This technology is a combination of oil skimming technologies discussed above and groundwater pumps 

to create a depression in the water table that prevents the oil from spreading and concentrates it for 

removal. In these systems, a pump draws down the water table (water table depression pump) and 

creates a cone of depression into which free product flows. A pump, floating skimmer, or fixed canister 

(free product recovery assembly) transfers the free product to the surface. This arrangement reduces or 

eliminates the volume of water that must be separated from the product and permits pumping of less 

contaminated groundwater to a point of discharge. Recovery wells are most useful at sites with moderate 

to high hydraulic conductivity as is present at NWlRP Calverton. Well diameters of 6 inches are 

necessary. 
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A probe that is set at the depth to which the water table will be depressed controls the water table 

depression pump. The water table depression pump is lowered approximately 10 feet below the probe 

and pumping is started. As water is pumped out of the well, the water table and floating product are 

drawn down until the water pump probe detects the presence of hydrocarbons. At this point the water 

pump will stop pumping and the water table will rise slightly. As soon as the water pump probe detects 

water, it will trigger the water table depression pump to begin operating again. Once a constant 

depression has been established, the free product recovery assembly is installed. 

The free product recovery assembly is installed a few inches above the water table depression pump 

probe. At sites where depth to free product is less than 20 feet, such as at NWIRP Calverton, skimmers 

with remote pumps can be used to collect free product passively, as discussed in Section 2.5.3. 

However, if free product pumping depths exceed 20 feet, an in-well pump must be used. 

Configurations that utilize a pump for free product removal (e.g., mechanical oil skimming) include a 

product recovery probe that activates the pump when free product is present and turns the pump off when 

the plume reaches a pre-set minimum thickness or when the water table fluctuates and water is detected. 

Pump and probe configurations can recover free product to a thickness of a fraction of an inch. Skimmer 

and canister configurations equipped with hydrophobic membrane filters are capable of recovering 

product to a sheen. 

Once the free product recovery assembly is no longer effective at removing product, it is removed and the 

water table depression pump can be raised to the depressed groundwater table and used ,to pump the 

remaining water/free product mixture out of the well (mechanical oil skimming). Pumping is stopped when 

the contaminant levels in the petroleum-water mixture are below acceptable regulatory limits. 

Effectiveness: Oil skimming with groundwater depression is a well-proven technology that effectively 

removes free product from the subsurface. Oil skimming with groundwater depression is capable of 

removing up to 99 percent of the free product and dissolved hydrocarbon constituents from groundwater 

(U.S. Environmental Protection Agency [USEPA], 1988). Removal of the free product layer would be 

protective of human health and the environment by removing the source of groundwalter and soil 

contamination. This technology would reduce the toxicity, mobility, and volume of the free product plume 

and is a permanent solution. The technology is able to meet the Removal Action Objective. 

This technology is suitable for sites where free product is spreading quickly, necessitating groundwater 

gradient control of the free product plume. The extent of free product at the NWIRP Calverton sites has 
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been relatively stable over the past decade. Product recovery wells with groundwater depression are 

particularly effective at recovering large free product plumes. By utilizing several wells and coordinating 

their pumping rates, the cones of depression created in the wells can be overlapped to contain the 

migration of a diffuse plume. 

At sites where water table elevations are highly variable, the water table depression pump probe must be 

set at a depth below the low water table elevation or periodically adjusted to ensure a constant 

groundwater depression and continued removal of free product regardless of seasonal groundwater 

variations. 

lmolementabilitv: This technology is administratively feasible and the necessary capital equipment is 

readily available from vendors and suppliers. Since power is readily available at each of the sites this 

technology is easily implemented and the system can be installed to function automatically, requiring only 

periodic inspections and maintenance. 

Permitted onsite treatment and discharge or collection, containment, and offsite disposal will be 

necessary for extracted groundwater. Due to system configuration, the need to remain sutficiently below 

the seasonal low water table elevation, and the g-inch diameter that is required, new wells will need to be 

installed. 

At product recovery depths of less than 20 feet, passive oil skimmers with surface mounted pumps can 

be utilized to collect free product. Advantages of surface mounted pumps include ease of operation and 

maintenance, low capital cost, and long life span. However, if free product must be pumped from depths 

in excess of 20 feet bgs, in-well pneumatic pumps would be necessary. 

Use of a dual pump configuration may not be applicable at sites with thin or intermittent free product 

plumes, such as is present at NWRP Calverton, because free product thickness must be such that the 

probes are able to detect petroleum and trigger product recovery pump operation. 

Cost: Costs increase with the number of wells utilized for product recovery. Operation and maintenance 

costs range between $2,500 and $4,000 per month. The groundwater depression component has a 

capital cost of $1,000 to $3,000. Capital costs for the product recovery component are as presented in 

Section 2.5.3. Overall. costs are moderate. 

Conclusion: Passive oil skimming with groundwater depression will be retained for further consideration 

at each of the sites because the technology is effective, implementable, and system costs are moderate. 

Dual pump configurations are eliminated from further consideration due to implementability concerns. 
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Due to the interim nature of this removal action, removal of the free product recovery assembly and use 

of the groundwater depression pump to remove any remaining sheen of free product, as described 

above, will not be included as part of the removal action. Typical system configurations and 

manufacturer’s catalog data are provided in Appendix A. 

2.5.5 Removal 

The technologies typically considered under removal are excavation and dredging. Excavation is 

performed with a variety of equipment, including tractor shovels (front-end loaders), backhoes, and grade- 

alls. Dredging is performed with clamshells and draglines. These technologies are essentially identical, 

except for the type of equipment used for removal of contaminated material. 

The type of equipment selected must take into consideration several factors, such as the type of material 

to be removed, the load-bearing capacity of the ground surrounding the removal area, the depth and 

lateral extent of removal, the required rate of removal, and the location of the groundwater table with 

respect to the depth of excavation required. Excavation is the technology of choice for the removal of 

well consolidated material to a depth of up to 30 feet and from well-defined areas of ground with 

significant load bearing capacity (i.e., greater than 1,500 foot-pounds). Dredging is the technology of 

choice for the removal of loosely consolidated material, such as sediment, to depths typically not in 

excess of 10 feet and from widespread and generally submerged areas of ground with low load bearing 

capacity. 

The logistics of removal must take into account the available space for operating the equipment, 

loading/unloading to transport the removed material, and the location of the site. Once removal is 

completed, the excavation is filled with clean material and graded. 

Since removal will take place in a relatively small and well-defined area, the removal equiprnent will be 

operating on firm ground, and soil removal will be above the water table, the removal technology of 

choice will be designated as excavation. Excavation would achieve free product recovery through the 

removal of the vadose zone soils overlying the groundwater, as well as saturated soils. Contaminated 

soils, free product, and groundwater would be transported offsite for treatment and/or disposal. 

Effectiveness: This technology is a well-proven and effective method of removing contaminated material 

from a site. Removal and offsite disposal reduces the volume of the plume and would achieve the 

\ Removal Action Objective. The free product plume is sufficiently delineated at each of the sites, so 

virtually all of the petroleum contaminated vadose zone soil could be removed. Excavation would be 

protective of human health and the environment. 
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Sampling is typically required to verify the effectiveness of the removal action. Soil samples are collected 

from the walls, and as applicable, the bottom of the excavation. These samples are analyzed for 

contaminants of concern (COCs) to ensure that the remaining soil is not contaminated at unacceptable 

levels. Contaminated groundwater, such as is present at each of the sites, will contaminate fill material 

used to restore a site. 

Although excavation and offsite disposal removes the contamination from the site, it does not directly 

treat the contaminants. Offsite treatment would be conducted to comply with applicable regulations. 

lmplementabilitv: Removal equipment is readily available from multiple vendors. Disposal faCilitieS that 

are capable of handling the type of material that will be generated are also available. This technology is 

well proven and established in the constructionlremediation industry. Compliance with site-specific health 

and safety procedures and Occupational Safety and Health Administration (OSHA) regulations during 

excavation will ensure that exposure of workers to COCs is minimized. Implementation of this technology 

requires a relatively short period of time and there are no long-term operation and maintenance 

requirements. Structures, roads, and other surface features may restrict the area available for 

excavation. 

Implementation of this technology would require acceptance and implementation of an erosion and 

sediment control plan. 

The implementability of this technology is dependent on the depth to be excavated. At the Fuel 

Calibration Area and the Engine Test House, where the free product is shallow (4 to 6 feet bgs) 

excavation is implementable. For the Fire Training Area and Fuel Depot, the free product is at depths of 

14 to 18 feet bgs, thereby limiting the implementability of this technology. 

Costs The costs of shallow soil excavation are generally low, with costs increasing with depth. Cost L 

estimates range from $270 to $460 per ton depending on the nature of the chemical constituents and 

methods of excavation (USDOD, 1994). Large disposal volumes may also make this technology cost 

prohibitive. 

Conclusion: Excavation will be retained for consideration at the Fuel Calibration Area and Engine Test 

House where the depth to free product is shallow. 

2.5.6 Vacuum Oil Removal (Bioslurdnq) 

Vacuum oil removal, or bioslurping, combines two removal methods, bioventing and vacuum-enhanced 

free product recovery to simultaneously recover free product and remediate the vadose zone. Petroleum 
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hydrocarbons, or Light Non-Aqueous Phase Liquids (LNAPL), may appear in four phases underground; 

free phase, solution phase (where the LNAPL is dissolved in the groundwater), nondrainable phase 

(where the LNAPL is retained in soil within the vadose zone, saturated zone, and capillary fringe), and 

vapor phase (where LNAPL is volatilized and present within the vadose zone as soil gas). 

Using one pump, the system extracts free product, groundwater, and soil gas as a single process stream. 

A small-diameter well is installed within the contamination zone and a “slurp” tube is inserted in the well 

and attached to a surface mounted vacuum pump. The vacuum pump draws liquid, includilng product, 

plus vapor, up the tube. The liquid contaminant stream flows through an oil/water separator and is 

released for discharge or treatment. To achieve the necessary retention time, separators must be sized 

at least 10 times larger than the groundwater extraction rate (USEPA, 1988). Oil may be recycled for 

future use and vapor may require treatment prior to discharge. In order to maximize free product 

recovery, the slurp tube must be manually raised or lowered in response to fluctuations in the 

groundwater table. 

Effectiveness: Bioslurping is an innovative technology that has been shown to be most effective in fine- 

to medium- textured soils where there is a fair amount of free product to remediate and where it is 

advisable to treat soil contamination at the water table, with minimal drawdown and groundwater 

extraction (Baker and Bierschenk, 7996). The technology can be applied at sites with free product 

thickness ranging from 0.1 to 7 feet at depths of 3 to 200 feet bgs. 

The technology is protective of the environment, as it will reduce the toxicity, mobility, and volume of 

subsurface contamination and meets the Removal Action Objective by removing free product, 

Implementability: The capital equipment necessary is readily available from vendors and suppliers. 

Extracted groundwater will require onsite treatment and discharge or containment and offsite disposal. 

Extracted vapor may also require treatment prior to discharge to the atmosphere. Onsite treatment 

and/or discharge of either media will require permitting. 

This technology is not readily implementable at each of the sites due to fluctuations in the water table 

elevation and the need to manually adjust the tube to be within the free product plume. 

Cost: Costs are moderate to high depending on the amount and degree of water and off-gas treatment. 

Conclusion: Bioslurping will be eliminated from further consideration because of the variable water table 

elevation and the moderate to high system costs. The technology is more broad based in scope and may 
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be more appropriate as a final remedy, rather than an interim action. This technology may be considered 

again during the Corrective Measures Study. 

2.5.7 Fenton’s Reanent 

Fenton’s Reagent has been used to remediate hydrocarbon and other contaminants in groundwater. It is 

an innovative technology that treats contamination in-situ. Liquid chemical. reagents are injected into the 

contaminated portion of an aquifer via monitoring wells. The basis of the process is’ Fenton’s Reaction 

wherein hydrogen peroxide reacts, under low pH, with a ferrous ion to produce a hydroxyl radical. The 

hydroxyl radical is a powerful oxidizer that reacts with.organic contaminants and degrades them to carbon 

dioxide and water. A pH shift of 1 to 2 points is typical. 

The process is usually implemented in three stages consisting of laboratory bench-scale test, pilot-scale 

site treatment, and then full-scale removal. Modeling is necessary to determine site-specific treatment 

design and chemical dosage based on hydrogeology, water chemistry, and chemicals present. 

The process is primarily applicable to chemicals in the dissolved phase, but has been applied to free 

product phases and capillary fringe soils. Prior applications of the process have demonstrated reductions, 

in the concentrations of petroleum constituents from 10,000 parts per million to 10 parts per billion within 

days. 

Effectiveness: The technology is protective of the environment by reducing the toxicity of contaminated 

media. However, it is an innovative technology that has only seen limited application to free phase 

petroleum contamination. Bench- and pilot-scale testing would be necessary to determine its 

effectiveness at each of the four sites. Also, the process requires a low groundwater pH to maintain the 

iron soluble in water. Subsequent iron removal and pH neutralization may be required. 

Ability of the technology to achieve the Removal Action Objective cannot be evaluated without the 

performance of bench- and pilot-scale tests. 

Implementabiiitv: There are only a limited number of vendors who supply this technology. Technical 

feasibility of this technology at the four sites could only be determined through bench- and pilot-scale 

testing. The technology is administratively feasible and has no long-term operation or maintenance 

requirements. 

m: Costs are low to moderate. 
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Conclusion: Due to the technology’s limited application to free petroleum product, and the need to 

conduct bench- and pilot-scale tests to determine effectiveness and implementability, this technology will 

not be retained for further consideration. The technology may be more appropriate as a final remedy for 

contaminated groundwater and soil, rather than an interim action. This technology may be considered 

again during the Corrective Measures Study. 

2.6 SUMMARY OF APPLICABLE TECHNOLOGIES 

The following table summarizes the technologies that will be evaluated for each of the sites being 

addressed under this EE/CA. 

Removal Action Site 2 Site 6A Site 7 Site 1OB 
Alternative Fire Training Area Fuel Calibration Area Fuel Depot Engine Test 

House 
No Action x x x x 
Oil Skimming X X X X 

Oil Skimming with X X X X 
Groundwater 
Depression 

Excavation X X 

The systems that will be proposed under Alternatives 2 and 3 at each of four sites are meant to be 

conceptual and for the purpose of developing cost estimates and performing a comparative analysis of 

the methods available for free product removal. If either Alternative 2 or 3 are the recommendled removal 

action at any of the four sites, a detailed system design will be developed, during which modifications to 

the proposed system layout and operating parameters may occur. Items that will require further 

evaluation during the design phase will be called out in the text. 
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3.0 SITE 2 - FIRE TRAINING AREA 

3.1 SITE DESCRIPTION AND BACKGROUND 

The following is a discussion of the site location and history, subsurface geology and hydrogeology, 

surrounding land use, and ecological setting of Site 2, the Fire Training Area. 

3.1 .l Site Location and Historv 

The Fire Training Area is located on the eastern side of a g-acre clearing in the south central portion of 

NWIRP Calverton (See Figure l-2). A site layout map is provided on Figure 3-l. A circular, c:oncrete ring 

in the southeast corner of the clearing was used to contain liquids for fire training exercises. The ring is 

approximately 50 feet in diameter and is located about 750 feet north and 1,000 feet west of NWlRP’s 

south gate. An 8-inch concrete curb forms the wall of the ring. A 6,000 gallon underground storage tank 

(UST) was located north of the training area (CF Braun, i998a). In 1982, a 1,000 gallon AST was 

installed approximately 75 feet north of the ring to replace the 6,000 gallon UST (Naval Energy 

Environmental Support Activity [NEESA], 1986). This AST was removed in 1996. 

, “, 1, A small embankment up to 4 feet high is located along the eastern edge of the site and a dirt access road 

is located along the southern edge. Woodlands surround the Fire Training Area on all sides. The 

majority of the areas within the clearing to the west of the training ring are covered by marsh-type 

vegetation, although the ‘water table is approximately 10 to 15 feet bgs and there is no evidence of 

standing water. 

The Fire Training Area was used by Northrup Grumman and Navy crash rescue crews as a training area 

since 1955, and possibly as early as 1952. According to the Initial Assessment Study (IAS), soil 

disturbances in the area were continuously evident in historical photographs. Before 1982, activities at 

the site consisted of clearing an area up to 100 feet or more in diameter and enclosing it with an earthen 

berm. A layer of water was then placed within the bermed area. Waste fuels, oils, and waste solvents 

were floated on the water and ignited. The IAS reports that up to 450 gallons of waste solvent were 

mixed with up to 2,100 gallons of waste fuel per year for use in the training exercises. Aircraft sections 

were sometimes placed in the area to simulate actual crash conditions. After 1975, waste solvents were 

reportedly no longer mixed with the waste fuels and oils to be ignited, In 1982, the practice of using 

earthen berms was halted after the cdnstruction of the curbed, concrete pit (NEESA, 1986). 

Fire fighting materials used in the training exercises included aqueous fire fighting foam (AFFF), gaseous 

Halon 1301, water, and dry chemical extinguishers (NEESA, 1986). 
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The 6,000 gallon UST formerly located north of the fire training ring was used for an unknown period of 

time prior to 1982 to store waste fuels and solvents at the site. An unknown quantity of liquid was 

released from the tank in August 1982. Marine Pollution Control (MPC) of Calverton, New York removed 

327 cubic yards of contaminated soil from the tank and spill areas in late August and early September 

1982. Four groundwater monitoring wells were installed in the vicinity of the spill at this time (CF Braun, 

1998a). 

A second spill of approximately 300 gallons of waste No. 2 fuel oil occurred in 1983. The spill emanated 

from a leak in the piping associated with the 1,000 gallon AST. Seven additional monitoring wells were 

subsequently installed to monitor potential contamination related to the spills. 

According to the IAS, hazardous materials expected to be associated with the Fire Training <Area include 

petroleum, oils, and lubricants (POLs), waste solvents such as toluene, methyl ethyl ketone, and lacquer 

thinner, and possibly soluble lead from fuels (NEESA, 1986). 

3.1.2 Geoloqy and Hvdroaeolosy 

Based on previous subsurface investigations, Site 2 is underlain by three distinct lithofacies. The upper 

lithofacies range from 1 to 7 feet thick and consist of predominantly dark brown, brown, and orange, silty, 

fine-grained sand with varying amounts of peat and clay. Fill encountered at the site is always associated 

with the upper lithofacies. The middle lithofacies range from 54 to 78 feet thick and consist of light brown 

and tan fine-grained sand with varying amounts of medium-grained sand and pebbles. The middle 

lithofacies probably represent undisturbed glacial deposits. The lower lithofacies consist of gray, silty 

clay. The subsurface geology of Site 2 is consistent with that found in other areas of the facil’ty. 

Groundwater in the glacial deposits occurs under unconfined conditions. The depth to groundwater 

ranged from 11.68 to 29.90 feet below ground in 1995. The elevation of the water table ranges from 

41.08 to 39.8 feet above mean sea level. Groundwater elevation data was derived from static water level 

measurements of wells FT-MW-01-I/S through FT-MW-07-S. Based on water level measurements 

collected concurrent with free product monitoring between 1990 and 1996, depth to water across the site 

ranged between 12 and 20 feet. Seasonal fluctuations in the water table on the order of 3 feet are 

normal. The seasonal high water table occurs in spring, between March and May. The seasonal low 

water table occurs in late fall and early winter. 

The direction of groundwater flow is to the south-southeast. ,Based upon previous water level 

measurements, there is no vertical gradient present. The hydraulic conductivity calculated for glacial 

deposits ranges from 0.038 feet per minute (fUmin) (55 ft/day) to 0.077 ft/min (111 fVday) for sediments 
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shallower than 28 feet and from 0.024 ft/min (35 fUday) to 0.056 ft/min (81 ft/day) for sediments deeper 

than 64 feet. 

Surface water runoff from the Fire Training Area flows to the southeast. The nearest potential receiving 

water is Swan Pond, located 2,000 feet to the southeast. 

3.1.3 Surrounding Land Use 

NWIRP Calverton lands bound Site 2 on the west, north, and east. The land uses immediately to the 

south of and hydraulically down gradient from Site 2 include a former Northrup Grumman offtce building, 

a golf course, and an undeveloped wooded area. The office building has a potable water well and the 

golf course has a potable water well and irrigation wells. 

3.1.4 Ecoloaical Settinq 

Vegetation in the clearing west of the training ring is comprised of successional grasses and forbs such 

as panic grass, broomsedge, wild oats, phragmites, fescues, quackgrass, raspberries, pigweed, and 

yellow sweet clover. The vegetation is generally dense throughout, except in the immediate vicinity of the 

fire training ring, where it is sparse. 

The forest cover east, south, and west of the clearing is dominated by pitch pine and oaks in roughly 

equal proportion. This forest cover is typical of the Long Island Pine Barrens. However scrub oak, 

described as common throughout the Pine Barrens, is only sparingly present. The forest cover north of 

the clearing is .dominated by red maple and undergrown by dense patches of woody shrubs such as 

sweet pepperbush, honeysuckle, and highbush blueberry. Such forest vegetation sometimes occurs in 

seasonally saturated wetlands, but it is also a common type of successional forest in areas of former 

human disturbance. 

There are no areas on or adjoining the Fire Training Area that meet the technical criteria for delineation 

as wetlands. Although several dense patches of phragmites occur in the clearing west of the training 

ring, this is disturbed upland soil rather than hydric (wetland) soil (CF Braun, 1998a). 

The grassy clearing provides good habitat for wildlife favoring forest edges, such as whitetail deer, 

northern bobwhite, eastern kingbird, indigo bunting, and song sparrow. A diversity of food types for 

wildlife are available, including dry seeds from the field grasses, acorns from the forest oaks, and fleshy 

berries from the blueberry cover in the forest. Records maintained by the New York State Department of 

Environmental Conservation (NYSDEC) Natural Heritage Program do not include any documented 

sightings of special status species at coordinates on or near the site (CF Braun, 1998a). 
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3.2 PREVIOUS REMOVAL ACTIONS AND RELEVANT INFORMATION FROM PRIOR 

INVESTIGATIONS 

Eighteen shallow groundwater monitoring wells (Wl through W18) were installed during the 1980s to 

identify the location of free product. The majority of the wells are located to the east and southeast of the 

training ring (See Figure 3-l). 

In August and September 1982, MPC removed 327 cubic yards of petroleum contaminated soil that 

resulted from a release from the 6,000 gallon UST. Another small area of soil, measuring approximately 

12 feet square by 6 feet deep, southeast of the fire training ring, was excavated in 1990/1991 in response 

to fuel spillage. 

A free product recovery and oil-water separation system was installed at the Fire Training Area in 

December of 1987 in the vicinity of well W2, as shown on Figure 3-l. The system consisted of a pumping 

well that utilized a submersible pump and a separate recovery well with a filter scavenger purnp to collect 

free floating product. Both wells are 4 inches in diameter. The system was shut down in 1993, but free 

product recovery from the shallow monitoring wells via hand bailing continued until 19196. As of 

December 1993, approximately 270 gallons of petroleum product have been removed from the site. The 

system components remain at the site, in a fenced area immediately adjacent to well W2. Electrical 

power is also available at the site. 

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted in 1994 

and 1995. As part of this investigation, a RCRA hazardous waste characteristic evaluation of site soils at 

the Fire Training Area showed that the materials would not require classification as characteristic 

hazardous waste. The estimated extent of contaminated soil is 80,000 square feet. At an average depth 

of 8.2 feet, the estimated volume of contaminated soil is 25,000 cubic yards (Halliburton NUS [HNUS], 

1995a). 

A soil gas survey was also performed as part of the RFI. The survey consisted of soil gas sampling from 

shallow (near surface) and deep (near water table) locations at 63 points throughout the siite. Soil gas 

/. -.x -,. 

samples were analyzed for benzene, toluene, ethyl benzene, and xylene (BTEX) compounds and 

chlorinated organics. Results indicated that shallow soil gas contains BTEX and chlorinated organics at 

the greatest concentrations just south of the fire training ring. The gas plume decreases markedly with 

distance from this location, Chlorinated organics were detected at levels greater than 10 micrograms per 

liter (pg/L) over a wider area than the BTEX compounds, in a plume that is oriented approximately 

northwest to southeast. The deep soil gas results present a similar pattern of detection and extent; The 

plume orientation is consistent with the groundwater flow direction at Site 2 (HNUS, 1995a). 
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lsoconcentration contour maps for shallow and deep soil gas are provided in Appendix B, as Figures 1 

and 2. 

Analysis of groundwater samples collected during the RFI found volatile organic compound (VOC) 

contamination at concentrations above Federal Maximum Contamination Limits (MCLs) and/or New York 

State groundwater quality standards. Additional sampling in 1997, during Phase 2 of the RFI, confirmed 

the extent of groundwater contamination. The estimated extent of groundwater contamination is 

illustrated on Figure 3 in Appendix B. 

Aquifer tests were also performed during the RFI. A pumping test was conducted in order to define the 

water yielding characteristics of the aquifer. The test involved pumping groundwater from the previously 

installed groundwater recovery well, and monitoring water level changes in nearby wells. The recovery 

well was pumped at a constant rate of 65 gallons per minute (gpm). Wells Wl, W8, and W9 were used 

for monitoring. Based on data provided in Appendix F of the RFI, the 65 gpm pumping rate resulted in a 

sustainable 4.5foot drawdown in the pumping well. Effects of pumping were evident in all three 

monitoring wells, which exhibited groundwater drawdowns of approximately 0.15 to 0.65 feet (CF Braun, 

1998a). Four, 1,000 pound granular activated carbon (GAC) units were used to treat the groundwater 

prior to onsite discharge. 

In 1995, a pilot-scale air sparginglsoil vapor extraction (ASKVE) system was installed at the Fire Training 

Area. This system operates on a seasonal basis, and to date has removed 80 pounds of total VOCs. In 

addition, an estimated 25,000 pounds of organics have been destroyed through biodegradation. VOC 

concentrations in soils and groundwater have been reduced by approximately 70 to 95 percent. 

In March 1998, free product recovery tests were performed in two wells at the Fire Training Area to 

determine the rate at which free product levels recover following pumping as an indication of the site’s 

suitability for free product recovery applications. Free product recovery field test sheets are provided in 

Appendix B. 

Well FT-MW-02-S had an initial free product thickness of 0.22 feet. This product was removed and the 

product level monitored for the next 20 hours. Upon completion of the test, product thickness was 0.11 

feet for a 50 percent recovery and a 0.006 feet per hour recovery rate. This product was removed and 

the well monitored for 48 hours. Upon completion of the second test, product .thickness was 0.04 feet for 

a 36.4 percent recovery. 

Well W13 had an initial free product thickness of 0.07 feet. This product was removed and the product 

level monitored for 18 hours. Upon completion of the test, product thickness was 0.07 feet for a 100 
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percent recovery and a 0.004 feet per hour recovery rate. A second test was performed for 48 hours. 

Upon completion of the second test, product thickness was 0.03 feet, for a 43 percent recoveb’. 

Results of the free product recovery tests conducted in 1998 indicate that free product recovery does 

occur in the wells at Site 2 and therefore, a removal action that included free product recovery would be 

suitable for use at the site. However, since product recovery rates are low, less than 0.02 gallons per 

day, a free product recovery system that utilizes either very low or intermittent removal rates would 

probably be most effective. 

3.3 souRcE, NATURE, AND EXTENT OF CONTAMINATION 

With the exception of all of 1992, monitoring of free product thickness and depth to groundwater at the 

Fire Training Area was performed monthly from January 1990 through September 1996. Isolated 

observations were most recently made in November 1997, March, April, and August 1998. This data is 

summarized in Table 1 of Appendix B. Approximate boundaries of free product in 1990, 19911, 1993, and 

1995 are shown on Figure 3-2. Plume boundaries coincide with the BTEX soil gas plume boundaries 

presented in Figures 1 and 2 in Appendix B. The location of the free product plume corresponds to the 

location of the most contaminated groundwater. 

In 1990, free product was found in wells Wl, W2,’ W3, W7, W8, W9, WlO, W12, W13, and W15 with the 

greatest average quantities present in wells Wl, 0.21 feet, and WlO, 0.12 feet. Wells W12, W13, and 

W15 showed primarily trace product. Wells W4, W5, W6, Wll, W14, W16, W17, and W18 showed no 

evidence of free product. The highest recorded product thickness was 0.97 feet in WlO during February. 

Average product thickness across the site varied between 0.04 and 0:08 feet throughout the year. 

In 1991, measurable free product continued to be present in Wl, W2, W3, W7, and W9. VV8 and WlO 

showed only trace amounts of product sporadically throughout the year. All remaining wells showed no 

free product throughout 1991. Wl had the greatest amount of free product, starting at 0.07 feet in 

January and increasing to a maximum of 0.25 feet in June. Average free product thickness across the 

site varied between 0.01 and 0.07 feet throughout the year. 

Wells Wl, W2, W7, W8, W9, W12, and W13 had measurable amounts of free product in 1993. However, 

well W3 was absent of free product, unlike the previous 2 years. Similar to results frorn 1991, free 

product was also absent from wells W4, W5, W6, WlO, W14, W15, W16, W17, and W18. Well W2 

exhibited the greatest amount of free product with an average thickness of 0.18 feet throughout the year. 

Free product thickness in W2 peaked in October and November at 0.7 feet and 0.68 feet, respectively. 

Average free product thickness across the site varied between 0.01 and 0.13 feet throughout the year. 
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Free product thickness was lowest in 1994, typically less than 0.13 feet. A few isolated measurements of 

0.2 to 0.25 feet were obtained from W2 in November and W13 in November and December. Wells W3, 

W4, W5, W6, WlO, Wll, W14, Wl5, W16, W17, and W18 exhibited no free product throughout the year. 

Average free product thickness across the site ranged between 0 and 0.02 feet for most of the year. 

November and December saw a rise in average thickness to 0.06 and 0.08 feet, respectively. 

Mid- to late-1995 saw a rebound in free product levels. While wells W4, W5, W6, Wll, W14, W15, W16, 

W17, and W18 continued to be free of product, all remaining wells had an average free product thickness 

ranging between 0.01 feet in W3 and 0.41 feet in W13. Most wells had no detected free product in 

January, but by mid- to late-fall, levels were on the order of 0.84 feet in W13, 0.34 feet in W12, 0.48 feet 

in Wl 0, 0.89 feet in W7, and 0.24 feet in Wl. Average free product thickness across the site between 

January and April was 0.01 to 0.02 feet. However, from May through December average free product 

thickness ranged from 0.11 in December to a peak of 0.43 in September. 

There may be several factors contributing to the increase in free product thickness in 1995. A severe 

drought occurred in the summer of 1995 that resulted in a water table elevation drop of as much as 4 feet 

below normal levels. This decline in the water table increased the potential for residual free product that 

had been submerged to collect above the water table. Also, on August 31, 1995 the pilot-scale ASlSVE 

system was brought on line and the air circulation that was induced in the subsurface may h,ave caused 

petroleum, which was bound up in groundwater and soil, to be released. 

Free product levels decreased in 1996 to levels that were consistent with historic data, with average 

thickness across the site between 0.04 and 0.12 feet. Product was still evident in wells Wl , W2, W7, W8, 

W9, W12, and W13 but at lower levels than those that were seen in late 1995. However, well W2 

continued to exhibit product thickness of 0.25 to 0.3 feet for most of 1995. 

The most recent free product measurements were collected in November 1997 and March, April, and 

August 1998. November 1997 levels were consistent with those seen historically and product continued 

to be detected in wells Wl, W3, W7, W9, WlO, and W13. A trace amount of product was detected once 

again in W15. Product had not been detected in this well since 1990. 

In March 1998, free product was observed in Wl, W8, W12, W13, and FT-MW-02-S and product 

thickness ranged from 0.005 feet in well W8 to 0.22 feet in well FT-MW-02-S. A summary table of the 

1998 data is provided in Appendix B. In April 1998, wells Wl, W7, WlO, W12, W13, and FT-MW-02-S 

exhibited free product with thickness ranging between 0.01 feet (W7) and 0.09 feet (W13). In August 
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1998, free product was observed in the wells Wl , W9, WlO, W13, and FT-MW-02s and product thickness 

ranged from a sheen in W9 to 0.14 feet in W13. 

Figure 4 in Appendix B illustrates the monthly variation in average free product thickness. Discontinuities 

in the chart indicate time periods during which data was notcollected. Table 2 in Appendix B provides 

the data from which the figure. was generated, Only wells that routinely tiad evidence of free product 

were used in estimating average thickness so that the averages correspond with the plume boundaries 

illustrated on Figure 3-2. Generally, free product is evident in wells at Site 2 throughout the year, but is 

thickest in the late fall and early winter months when the water table is at its seasonal low. ,Thickness 

decreases to low to trace amounts’in the spring as the water table rises. 

3.4 FREE PRODUCT ANALYTICAL DATA 

During field activities in March 1998, free product samples were collected from two wells at the Fire 

Training Area. One sample was a composite of two samples collected from well FC-MW-02-S (sample 

number FT-FP-CY-01) on March 31 and April 1. A second sample was a composite of two samples 

collected from well 13 (sample number FT-FP-DS-Ol), also on March 31 and April 1. Samples were 

analyzed for TCL VOCs, TCL SVOCs, pesticides/PCBs, RCRA metals, flash point, BTUs, chloride, and 

ash content. Samples were observed to be a brownish-black color with a greenish tint and have strong 

petroleum/fuel odors. 

Analytical data is provided in Appendix 8.4. Data will be used to characterize the free product for 

recycling/disposal purposes. Analytical results indicate that the free product could be suitable for 

recycling, due to BTU values on the order to 20,000 BTU per liter., However, both samples contained 

PCBs (Aroclor 1260) at levels that may require any recovered free product to be handled as a 

RCRA/Toxic Substances Control Act (TSCA) waste. 

3.5 STREAMLINED RISK EVALUATION 

The purpose of the streamlined risk evaluation is to provide a general assessment of the risks posed by 

the free product plume at Site 2, and the potential of the free product plume to act as a source of 

contaminants to other media. Based on historic information about the site presented in Section 3.1.1, 

subsurface contamination of soil and groundwater is attributable to petroleum spills and historic activities 

at the site. The free product that exists at the soil/groundwater interface will continue to act as a source 

for groundwater contamination. 

Site 2 is relatively isolated within the NWIRP ‘Calverton facility, and is located some distance from 

buildings that are still in use at the facility. Access to the facility is strictly controlled. Therefore, potential 
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human exposure to contaminants at the site is limited to workers at the site. There are no sensitive 

ecological habitats such as streams or wetlands in the immediate vicinity of the site. 

As part of the RFI conducted in 1994/1995, a risk assessment was performed. The potential receptor 

evaluated for the current land use scenario was a maintenance worker performing work tasks in the 

vicinity of Site 2. Risks to hypothetical receptors assuming a future residential land use scenario were 

also evaluated. The risk assessment concluded that the soils and groundwater at the Fire Training Area 

would potentially pose unacceptable human health risks for current maintenance workers and future 

residents. 

3.6 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The removal action alternatives for the free product at Site 2, Fire Training Area, are as follows: 

Alternative 1: No Action 

Alternative 2: Oil Skimming with Hydrophobic Filters 

Alternative 3: Oil Skimming with Groundwater Depression 

The following sections will evaluate these removal action alternatives based on effectiveness, 

implementability, and cost. 

3.6.1 Aliemative 1: No Action 

The no action alternative is evaluated to provide a comparative baseline against which other alternatives 

can be evaluated. Under this alternative, no removal action will be taken. In the no action alternative, the 

material is considered to be left “as is”, without the implementation of any removal, treatment, or other 

mitigating actions. 

3.6.1 .l Effectiveness 

The no action alternative does not provide an effective solution for the free product plume present at Site 

2 and it does not achieve the Removal Action Objective, which requires free product recovery. 

3.6.1.2 Implementability 

Under the no action alternative, no removal action would be taken; therefore, there would not be 

difficulties or uncertainties associated with implementation. 
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3.6.1.3 cost 

There are no capital, operational, or maintenance costs associated with this alternative. 

3.6.2 Alternative 2: Oil Skimminn with HvdroPhobic Filters 

Oil skimming at Site 2 would consist of a combination of floating skimmers with in-line pneumatic pumps 

in areas of greater free product thickness (skimmer wells) and fixed canisters in areas of thin free product 

(canister wells). An air compressor will be utilized to drive the pneumatic pumps in the skimmer wells. 

The compressor and system control panel will be installed within a temporary shed to prevent 

unauthorized access to the equipment. This will be important once the facility is transferred and the Navy 

is unable to limit access to this area. Power will have to be brought to the site. The nearest utility pole is 

adjacent to the site access road, near the railroad tracks. 

Recovered free product would be pumped to two 500 gallon storage tanks pending’ disposal. Canister 

well systems will be emptied by hand into the storage tanks. The system will be configured with float 

switches in the storage tanks to shut down power to the compressor in the event a tank fills. A telemetry 

system will be installed to automatically notify the appropriate people in the event of a system shut down. 

Storage tanks will be installed within secondary containment structures in the event of a tank leak or 

failure of the overfill protection device. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in accordance with appropriate Federal and state regulations. 

Based on the historic plume boundaries identified on Figure 3-2 and the most recent free product 

observations, free product recovery floating skimmers would be deployed in or adjacent to nine wells 

consisting of Wl, W2, W3, W7, W8, W9, W12, W13, and FT-MW-02-S to optimize product recovery. 

Wells Wl, W2, W?, W8, and W9 have been selected because they contain more than trace amounts of 

product throughout the year and have consistently contained free product since 1990. Wells W3, W12, 

W13, and FT-MW-02-S have been selected because they have consistently exhibited free product since 

1995. These wells also span the plume perpendicular to groundwater flow, taking advantage of 

groundwater flow to carry free product to the wells. Fixed canisters will be placed in the perimeter wells 

that have also exhibited free product (Wl 0, W14, and W15), but on a more intermittent basis. 

Recovered free product will be pumped from skimmer wells to storage tanks via 3/8-inch discharge hose. 

Hose will be installed inside l-inch polyethylene or PVC pipe that will provide secondary containment in 

the event of leaks. Storage tanks will be located so that each skimmer well is within 100 feet of at least 

one of the tanks. 
.’ 
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Further investigation of the integrity of the selected wells will be necessary prior to installation of the 

system. Some well screens may have become fouled by sediment, limiting the ability of free product to 

enter the well. Alternately, sediment may have built up at the bottom, thereby limiting the available buoy 

travel distance. This alternative assumes that half of the identified wells are unusable for the reasons 

cited above and that six new monitoring wells will be installed to depths of 25 feet bgs. New wells will be 

constructed of 4-inch PVC, with 15-foot well screens positioned so that the top of the well screen is 2 feet 

above the seasonal high water table elevation. 

Operation of the system is expected to continue for approximately 2 years, although a longer operation 

time may be required. The following operation and maintenance requirements were assumed, to 

estimate an annual cost: weekly site visits to perform routine maintenance, track free product recovery, 

empty manual canister assemblies, make system adjustments, and arrange for offsite transportation and 

disposal of the recovered product. 

A process flow diagram for this alternative is provided on Figure 3-3. 

3.6.2.1 Effectiveness 

Alternative 2 should achieve the Removal Action Objective, although it is uncertain that free product clean 

up will occur in 2 years. The alternative will be protective of the environment. Since the sit:e is isolated 

and access to the facility is limited, implementation of the removal action will not pose an unacceptable 

level of risk. There are no short-term impacts associated with this alternative. 

Alternative 2 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management. The alternative is moderately effective in the long-term in that removal of the free product 

will facilitate future remedial actions planned for the site by mitigating the source of soil and groundwater 

contamination. However, implementation of remedial actions may begin as soon as 2 years from now, 

and the ability of this alternative to achieve free product removal in that period of time is uncertain. 

Floating skimmers and fixed canisters will be relatively effective at Site 2 due to its high hydraulic 

conductivity. The hydraulic conductivity of the subsurface at Site 2 is on the order of 0.038 to 0.077 ft/min 

(55 to 111 ftlday). Additionally, since the buoy maintains the filter at the water table in both the floating 

skimmer and fixed canister, the seasonal fluctuations in the groundwater at Site 2 would not impact the 

ability of the system to collect free product. 

Floating skimmers and fixed canisters are capable of removing free product down to a sheen. However, 

fluid recovery’ rates for wells designed to recovei only free product will generally be relatively low. During 
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the 1998 free product recovery tests, free product recovery rates using passive fixed canisters averaged 

0.018 gallons per day or approximately 0.54 gallons per month (see Appendix 8.2 for calculations). 

During the previous Northrup Grumman efforts at the site, fixed canisters removed 0.1 to 1 .O gallon of 

free product per month. The reduction in hydraulic head due to removal may be minimal, and the 

relatively small capture zone around each well head makes control of the free product plume difficult. 

Use of floating skimmers and fixed canisters maximizes the number of wells used for product recovery by 

utilizing fixed canisters on the plume periphery where product is not consistently present making floating 

skimmers less effective. However, due to the lateral extent of free product at Site 2, some of the plume 

will be unaffected by this removal action over the short term. 

3.6.2.2 Implementability 

The technologies to be utilized under this alternative are well-proven and have been implemented 

successfully under similar physical conditions to those that exist at Site 2. Implementation of this 

alternative will not negatively impact the ability to perform future remedial actions and will enhance future 

remediation be removing concentrated organics including the non-biodegradable fractions. 

Power will have to be brought to the site, but is available nearby, making implementaition of this 

alternative feasible. The technologies collect free product without the simultaneous collection of 

groundwater, eliminating the need for groundwater containment and disposal or onsite treatment and 

discharge. 

While the thickness of free product varies throughout the year in response to fluctuations in groundwater 

table elevations, historic observations have consistently observed free product in the selected skimmer 

wells. Both floating skimmer and fixed canister configurations enable the use of existing wells to the 

maximum extent practicable, simplifying system implementation. 

The services necessary for implementation of this alternative (i.e., used oil disposal) are readily available. 

Materials required to install and operate the system are also readily available. The system could be 

installed and operational within 1 month. System maintenance requirements are not complex. Fixed 

canisters will require periodic adjustment because the filter buoys are limited to..a 2-foot travel distance 

and groundwater at Site 2 fluctuates approximately 3 feet throughout the year. 

3.6.2.3 cost 

A detailed cost estimate is presented in Appendix B. The, major cost items associated with this alternative 

include well installation and purchase and installation of systeni components. The total estimated capital 
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cost to install the system is approximately $280,000. Annual operating and maintenance costs are 

approximately $56,000 per year. 

3.6.3 Alternative 3: Oil Skimming with Groundwater Depression 

This alternative is similar to Alternative 2 with the addition of groundwater pumps to depress the 

groundwater table and thereby concentrate product for removal and control the free product plume. A 

floating skimmer with an in-line pneumatic pump performs product recovery in these wells. Groundwater 

depression with free product recovery will be deployed in three newly installed wells (skimmer wells) 

located at 60-foot intervals along the leading edge of the free product plume. The first skimmer well will 

be installed just northwest of W9. The second will be installed just north of W6, and the third will be 

installed west of FT-MW-02-S. This configuration has been selected as it intersects the free product 

plume perpendicular to the groundwater flow direction. Fixed canisters will be placed in existing wells 

WlO, W12, W13, W14, and W15 (canister wells), and manually emptied as necessary. These wells have 

been chosen because they are located outside the radius of influence of the skimmer wells. An 

alternative to this layout would utilize more than three skimmer wells and install them throughout the free 

product plume area. If this alternative is selected, the specific layout and number of recovery wells will 

need to be determined during the design stage. 

Given this well layout, groundwater would be pumped at a rate of approximately 60 gpm to generate a 4- 

foot groundwater depression within each well and a 40-foot radius of influence. Skimmer wells have been 

spaced 60 feet apart so that there is a 50 percent overlap of influence areas to ensure plume capture. 

The pumping rate may also change due to changes in system layout. For example, if more wells are 

used and product recovery is performed throughout the plume, a lower pumping rate may be sufficient to 

ensure capture of the plume. This flow rate is comparable to the 30 to 60 gpm groundwater extraction 

rate used during the Northrup Grumman free product recovery activities. The groundwater depression 

pump probe will initially be set 4 feet below the water table elevation. Due to the 3-foot fluctuation in 

groundwater elevations, monthly adjustments to the probe depth may be required to ensure that the 

groundwater depression is maintained. Based on aquifer pumping tests previously performed at the site, 

a 60 gpm pumping rate should be sufficient to generate this drawdown and radius of influence. However, 

a more thorough analysis of an adequate pumping rate will need to be performed during system design to 

ensure that adequate drawdowns are achieved to capture the plume. 

Skimmer wells will be installed to a depth of 35 feet, assuming a maximum low water table elevation of 18 

feet, the 4-foot drawdown, 10 feet between the probe and the groundwater depression pump, and an 

additional 3 feet below the pump. Skimmer wells will be constructed of 6-inch PVC and will be screened 

from 2 feet above the seasonal high water table, or 10 feet bgs, to 35 feet bgs, for a 25-foot well screen. 

Groundwater depression pumps will be submersible and may be either electronic or pneumatic. 
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An air compressor will power the pneumatic pumps connected to the floating skimmers. The compressor 

and system control panel will be installed within a temporary shed to prevent unauthorized access to the 

equipment. This will be important once the facility is transferred and the Navy is unable to limit access to 

this area. Power will have to be brought to the site. The nearest utility, pole is adjacent to the site access 

road, near the railroad tracks. 

Free product from the skimmer wells will be pumped to two, 500 gallon temporary storage tanks pending 

disposal. Product will be transferred via 3/8-inch discharge hose that will be installed within l-inch 

polyethylene or PVC pipe to provide secondary containment and protection against leaks. Storage tanks 

will be equipped with tank full sensors to shut off power to the air compressor in the event a tank 

becomes full. Storage tanks will be installed within secondary containment structures in the event of a 

tank leak or failure of the overfill protection device. A telemetry system will be installed to automatically 

notify the appropriate people in the event of a system shut down. The groundwater depression pumps 

will be operated on a separate circuit so that they continue to maintain the groundwater depression and 

control the free product plume. Fixed canisters will be removed from the canister wells by hand and 

emptied into the tanks. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in accordance with appropriate Federal and state regulations. 

Groundwater pumped from the wells to create and maintain the depression will be treated by GAC and 

then discharged hydraulically upgradient or side gradient of the Fire Training Area. The specific number 

and size of the GAC units will need to be determined during the design stage based on the selected 

pumping rate and contaminant concentrations in groundwater. GAC units will be steel pressure carbon 

units so that groundwater can be treated and discharged under pressure, utilizing head generated by the 

groundwater depression pumps. Groundwater depression pumps should be sized for sufficient total 

dynamic head to remove the groundwater from the subsurface, convey it through the GAC units and 

discharge it over a broad area using spray irrigation. Treated groundwater will be allowed to percolate 

into the subsurface and a discharge permit will be required. Individual spray irrigation nozzles can 

typically handle 8 gpm. Therefore, under the configuration proposed here, approximately 26 nozzles 

would be required. Each nozzle discharges to a 20-foot radius, requiring approximately 3:3,000 square 

feet (0.75 acres) for water discharge. This space is available at the Fire Training Area. 

All piping will be installed aboveground without insulation. As a result, the system will be shut down and 

drained during the winter. Manual removal of free product collected in fixed canisters will continue year 

round. 
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Operation of the system is expected to continue for 2 years. The following operation and maintenance 

requirements were assumed, to estimate an annual cost: weekly site visits to measure free product 

thickness, empty canisters, and perform routine maintenance, monthly adjustments of the groundwater 

depression probe, collection of extracted groundwater samples from each of the product recovery wells 

and from the GAC effluent to monitor carbon efficiency, and offsite transportation and disposal of the 

recovered product. It has also been assumed that GAC units will require replacement once during the life 

of the system. 

A process flow diagram for this alternative is provided on Figure 34. 

3.6.3.1 Effectiveness 

Alternative 3 will achieve the Removal Action Objective. The alternative will be protective of the 

environment. Since the site is isolated and access to the facility is limited, implementation of the removal 

action will not pose an unacceptable level of risk. There are short-term impacts associated with this 

alternative due to the surface discharge of treated groundwater. However, the GAC system will be sized 

appropriately to ensure that the permitted discharge limits are attained. 

Alternative 3 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management and surface discharge of extracted groundwater. The alternative is effective in the long- 

term in that removal of the free product will facilitate future remedial actions planned for the site by 

mitigating the source of soil and groundwater contamination. 

Floating skimmers and fixed canisters are most useful at sites with moderate to high hydraulic 

conductivity. The hydraulic conductivity of the subsurface at Site 2 is on the order of 0.038 to 0.077 ft/min 

(55 to 111 ft/day). Additionally, since the buoy maintains the filter at the water table in both the floating 

skimmer and fixed canister, the seasonal fluctuations in the groundwater at Site 2 would not impact the 

ability of the system to collect free product. A similar system was operated at Site 2 and effectively 

removed free product from the subsurface. 

Hydrophobic membrane filters are capable of removing -free product down to a sheen. Once free product 

at Site 2 reaches this stage, the system will be ineffective at removing the remaining product. 

This alternative will reduce the toxicity, mobility, and volume of the free product plume due to the use of 

groundwater depression. The cones of depression generated in the skimmer wells will overlap and 

prevent further migration of the plume. Depression of the groundwater will create a flow gradient of free 

product towards the skimmer wells, not only speeding product recovery but also increasing the amount of 
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FIGURE 3-4 

PROCESS FLOW DIAGRAM 
ALTERNATIVE 3: OIL SKIMMING WITH GROUNDWATER DEPRESSION 

SITE 2 - FIRE TRAINING AREA 
NWIRP CALVERTON, NEW YORK 
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free product removed by the system. During previous Northrup Grumman activities at this site, a similar 

system removed approximately 260 gallons over a 2 to 3 year period. Deployment of fixed canisters in 

periphery wells will increase system effectiveness without adding to system complexity. 

3.6.3.2 Implementability 

The technologies to be utilized under this alternative are well-proven and have been implemented 

successfully at Site 2 in the past. Services and materials necessary for system installation and operation 

are readily available. Implementation of this alternative will not negatively impact the ability to perform 

future remedial actions at the site, and will enhance future remediation by removing concentrated 

organics including non-biodegradable fractions. New wells will need to be installed but this does not 

impact system implementability because the sandy subsurface makes for relatively simple installation. 

System components are readily available from vendors and suppliers. Power must be brought to the site, 

but is available nearby, making implementation of this alternative feasible. The system could be installed 

and operational within 3 months. Use of submersible pumps decreases the ease of system operation, as 

they are more difficult to operate and maintain and have a shorter life span than surface mounted pumps. 

However, since the system is anticipated to operate for only 2 years, the shorter life span should not be 

an issue. 

Collection, treatment, and permitted discharge of groundwater will be necessary under this alternative, 

increasing system complexity. However, permitted treatment and onsite discharge of groundwater has 

been performed previously at the site. There is sufficient area for surface discharge of the treated 

groundwater via the spray irrigation system. 

Fixed canisters deployed in wells WlO, W12, W13, W14, and W15 will require periodic adjustment 

because the buoys are limited to a 2-foot travel distance and groundwater at Site 2 fluctuates 3 feet. 

3.6.3.3 cost 

A detailed cost estimate is presented in Appendix B. The major cost items associated with this alternative 

include managing contaminated groundwater, procuring and installing system components, and operating 

and maintaining the system. The total estimated capital cost to install the system is approximately 

8480,000. Annual operating and maintenance costs are approximately $130,000 per year. 

3.7 COMPARATIVE ANALYSIS OF ALTERNATIVES 

Table 3-l provides a summary of the comparative analysis presented below. 
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TABLE 3-l 

SUMMARY COMPARISON OF REMOVAL ACTION ALTERNATIVES 
SITE 2 - FIRE TRAINING AREA 

NWIRP CALVERTON, NEW YORK 

’ No. Alternative Effectiveness Implementability Compliance Offsite TreatmentI cost 
with ARARs Disposal Required 

Capital O&M 
1 No Action Low High No No $0 $0 
2 Oil Skimming with Hydrophobic Moderate High Yes Yes $280,000 $56,000 

Filters 
3 Oil Skimming with High Moderate Yes Yes $480,000 $130,000 

Groundwater Depression 



3.7.1 Effectiveness 

Except for the no action alternative, all of the alternatives comply with the ARARs identified and meet the 

Removal Action Objective. Alternatives 2 and 3 are protective of the environment, unlike the no action 

alternative. 

The no action alternative is ineffective in the long-term as the free product plume will remain, impacting 

the effectiveness of future remedial actions at the site. As the low molecular weight and simple organics 

are biodegradable with the AS/SVE system, more .complex organ& including PCBs and PAHs will 

continue to concentrate. Alternatives 2 and 3 are effective in the long-term as both alternatives will 

facilitate future remedial actions. Alternative 3 is the most effective in the short-term because it will 

control migration of the plume and the flow gradients generated in the subsurface will be capable of 

collecting the greatest amount of free product in the shortest period of time. Alternative 2 is moderately 

effective, and no action is ineffective. 

The level of effectiveness of Alternative 3 for addressing the free product plume is based on past 

experience with a similar system at Site 2 that was relatively effective in removing free product. 

Evaluations of effectiveness of Alternative 2 were dependent upon use of the system at sites with similar 

physical conditions as Site 2. 

Fluctuations in water table elevation will not impact the effectiveness of either Alternatives 2 or 3 because 

the product recovery technologies of both alternatives are equipped with buoys capable of responding to 

changes in the water table. The high hydraulic conductivity of the Site 2 subsurface makes both action 

oriented alternatives effective at Site 2. However, Alternative 3 would be expected to remove free 

product at a rate of 10 to 100 times faster than Alternative 2. These physical characteristics of Site 2 

have no impact on the effectiveness of the no action alternative. 

The technologies utilized under alternatives 2 and 3 are capable of removing free product to a sheen. 

However, Alternative 3 will reduce free product to this level over a wider area of the plume through the 

use of groundwater depression to draw product to the wells. Floating skimmers without groundwater 

depression are less effective because the area of the plume that is captured by the skimmer well is much 

smaller. 
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3.7.2 Implementability 

The no action alternative is the most easily implementable of the three alternatives because no removal 

action would be taken, and therefore, there would not be difficulties or uncertainties associated with 

implementation. 

The technologies to be utilized for both alternatives 2 and 3 are well-proven. However, a system similar 

in configuration to Alternative 3 has previously been in operation at Site 2, unlike that proposed under 

Alternative 2. 

Alternatives 2 and 3 can be implemented in 1 to 3 months. Capital equipment necessary for both 

alternatives is readily available from vendors and suppliers. Alternative 3 is less easily implemented than 

Alternative 2 because it requires the collection, treatment, and permitted onsite discharge of groundwater. 

However, prior experience at Site 2 indicates that a permit can be obtained and similar onsite‘treatment 

and discharge of extracted groundwater is feasible. 

,l i-s. 

Implementation of Alternative 2 would utilize existing wells at Site 2 to the maximum extent practicable. 

Alternative 3 requires the installation of new wells. However, due to the sandy subsurface conditions, 

well installation is not expected to significantly impact system implementation. 

The services and materials necessary for system installation and operation are readily available and will 

not impact system implementation. Operation and maintenance requirements for Alternative 3 are 

greater than those for Alternative 2 due to additional system complexity. However, both alternatives 

assumed weekly site visits for operation and maintenance of the system, so this factor will not influence 

system implementation. 

3.7.3 g&g 

Detailed cost estimates for the removal action alternatives are provided in Appendix B and are 

summarized in Table 3-l. 

3.8 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

Alternative 3 is the recommended removal action for Site 2. It most effectively addresses i:he Removal 

Action Objective and complies with ARARs. While it is less easily implementable than the other two 

alternatives, implementability concerns are minor. A similar system has been successfully used at Site 2 

previously, making its effectiveness more certain than that of the system proposed under Alternative 2. 
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The no action alternative was eliminated because it is ineffective and does not comply with the identified 

Removal Action Objective and ARARs. 

The free product recovery system will be operated from April through December for approximately 2 years 

or until free product has been removed to the point that only a sheen remains. The system will be shut 

down in preparation for final remedial actions at Site 2. 

3.9 ADDITIONAL DATA NEEDS 

Additional groundwater pumping tests may be required to further evaluate optimum pumping rates to 

maintain groundwater depressions and generate sufftcient cones of influence to capture the free product 

plume. Pumping tests that measure both aqueous and product drawdowns with time would aid in 

determining the optimum pumping rates, as well as respective areas of influence, which would be used to 

determine the layout, location, and number of recovery wells necessary to capture the plume. 

The location and thickness of free product should be monitored until the removal action is initiated to 

verify that the locations identified are suitable for free product recovery. 

The infiltration rate of the site subsurface will need to be evaluated in order to properly configure and size 

the spray irrigation system. 

The condition of the existing wells needs to be evaluated to determine which are viable for use for 

cleanup. 

Recent aqueous contaminant concentration data will be necessary to determine GAC usage rates and 

the level of treatment required to meet discharge limits. 
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p.‘*--, 4.0 SITE 6A - FUEL CALIBRATION AREA 

4.1 SITE DESCRIPTION AND BACKGROUND 

The following is a discussion of the site location and history, subsurface geology and hydrogeology, 

surrounding land use, and ecological setting of Site 6A, the Fuel Calibration Area. 

4.1 .I Site Location and History 

The Fuel Calibration Area is located in the south central portion of NWlRP Calverton approximately 2,000 

feet north of River Road and 2,000 feet west of the south gate (see Figure l-2). A site layout map is 

provided on Figure 4-l. The site consists of new and old fuel calibration areas, as well as surrounding 

impacted areas. The new calibration area is a concrete pad, approximately 2 acres in size, located to the 

northeast of the old fuel calibration area. Calibration activities were at one time centered along the 

southern edge of this area but are now performed on the eastern edge. An abandoned fuel distribution 

set-up, including a shed, piping, and fuel filtering devices, was located in the area as recently as the 

1980s. The equipment has since been removed. 

The old fuel calibration area was a concrete pad located in the northwest corner of what is now an open, 

grass-covered field south of the existing concrete pad. Part of this area is now occupied by a water 

treatment facility. The open field, approximately 10 acres in area, is included as part of the site. No 

physical evidence of the former calibration area exists. An area east of the wastewater treatment plant 

and south of the existing pad is the site of an inactive septic leach field (CF Braun, 1998b). This system 

was active before the construction of the facility’s sanitary sewage treatment plant in 1970. The leach 

field is believed to have received primarily sanitary wastes. It is not known whether industrial process 

wastes also entered the leach field. 

The Fuel Calibration Area and related facilities were used in the testing of aircraft and engine systems. 

Aircraft fuel delivery systems were pressurized with fuel in the calibration area to test for leaks. The 

testing may have resulted in frequent, small fuel spills to the area’s pavement (NEESA, 1986). According 

to the IAS, as much as 230 gallons of fuel are recorded to have been spilled in these areas (NEESA, 

1986). The majority of the spillage is expected to be concentrated in areas surrounding the main fuel 

calibration pad. 

Three ancillary structures to the Fuel Calibration Area are located to the southeast. These include the 

covered engine run-up area, the hush house, and the Engine Test House (Site 10B). The engine run-up 
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area was used to test jet engines and fuel systems for leaks while operating the engines at elevated 

speeds. The hush house is a specially constructed building that allows aircraft engines to be operated at 

high speeds while containing the associated noise. The Engine Test House was outfitted to operate jet 

engines prior to their installation in aircraft. 

4.1.2 Geology and Hvdrogeology 

Based on previous subsurface investigations, Site 6A is underlain by three distinct lithofacies. The upper 

lithofacies range from 1 to 6 feet thick and consist of predominantly dark brown, brown, and orange- 

brown, silty, fine-grained sand with varying amounts of clay. Fill encountered at the site is always 

associated with the upper lithofacies. The middle lithofacies range from 49 to 68 feet thick and consist of 

light brown and tan fine-grained sand with varying amounts of medium- to coarse-grained sand, silt, and 

clay. The middle lithofacies probably represent undisturbed glacial deposits. The lower lithofacies 

consist of gray, micaceous, silty clay. The subsurface geology of Site 6A is consistent with that found in 

other areas of the facility. 

Groundwater in the glacial deposits occurs under unconfined conditions. During 1995, depth to 

groundwater measurements indicated that the groundwater table ranged from 7.56 to 12.69 feet below 

ground. The elevation of the water table ranges from 39.33 to 38.32 feet above mean sea level. 

Groundwater elevation data was derived from static water level measurements of wells FC-MW-01-I/S 

through FC-MW-06-S. Based on water level measurements collected concurrent with free product 

monitoring between 1990 and 1996, depth to water across the site ranges between 4 and 8 feet. 

Seasonal fluctuations in the water table on the order of 2 feet are normal. The seasonal high water table 

occurs in spring, between March and May. The seasonal low water table occurs in late fall and early 

winter. 

The direction of groundwater flow is southeast. The hydraulic conductivity of the glacial deposits ranges 

from 0.094 to 0.099 ft/min (135 to 143 ft/day) for sediments shallower than 13.5 feet and from 0.0086 to 

0.012 fVmin (12 to 17 ft/day) for sediments deeper than 40 feet. 

The Fuel Calibration Area is sloped very gently to the south and east. Several small drainage collection 

ponds, all within 1,500 feet of the site, are located to the north, east, and south. Drainage swales are 

located parallel to the southern and eastern edges of the existing concrete pad. The two swales meet 

east of the southern comer of the pad, where they enter a southward trending buried culvert. The culvert 

outfalls to another drainage ditch approximately 625 feet south of the’ pad. The ditch continues to a 

shallow pond located approximately 1,500 feet south-southeast of the ,pad. 
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4.1.3 Surroundina Land Use 

The Fuel Calibration Area is located on the eastern edge of the developed area of the facility and is 

completely surrounded by NWlRP Calverton. Aircraft hangers and painting shops are located to the east 

of the site. The nearest facility boundary is 2,000 feet to the south. Land use south of the boundary 

includes a golf course and an undeveloped wooded area. 

4.1.4 Ecoloaical Setting 

The areas surrounding the Fuel Calibration Area support a grassy turf dominated by upland grasses such 

as fescues, panic grass, and broomsedge, and weedy forbs such as yellow sweet clover, pigweed, 

raspberry, and plantain. This area was frequently mowed while NWlRP Calverton was in active 

operation, but since 1996 when the facility was shut down the grass has been allowed to grow. The 

weedy forbs are typical of lawns and likely were present when the area was mowed, but their coverage 

has likely been expanding since 1996. 

A narrow strip of oak-pine forest is located southeast of the Fuel Calibration Area. This forest is typical of 

coarse-textured upland soils. It is dominated by oaks, primarily scarlet and white, and pitch pine, with a 

dense shrubby understory of early low blueberry. Another strip of forest is located northeast of the Fuel 

Calibration Area. This forest is dominated by scarlet and white oak saplings, pitch pine saplings, and 

saplings of successional hardwoods such as black cherry and sassafras. It appears to be a successional 

predecessor of the oak-pine forest typical of the Long Island Pine Barrens that has established itself on 

cultivated land abandoned following facility closing. 

There are no areas on or adjoining the Fuel Calibration Area that meet the technical criteria for 

delineation as wetlands. 

When NWIRP Calverton was in active operation, the broad grassy lawns in this area were of little or no 

value to most wildlife. Now that the lawns have been allowed to go to seed and become mixed with old 

field forbs such as raspberries, they provide quality habitat for species favoring early old field vegetation 

such as eastern meadowlark, upland sandpiper, grasshopper sparrow, and vesper sparrow. The forest 

edges to the east likely provide suitable habitat for species such as whitetail deer, northern bobwhite, 

eastern kingbird, indigo bunting, and song sparrow. Records maintained by the NYSDEC Natural 

Heritage Program do not include any documented sightings of special status species at coordinates on or 

near the site (CF Braun, 1998b). 
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4.2 PREVIOUS REMOVAL ACTIONS AND RELEVANT INFORMATION FROM PRIOR ,,. ‘*-x., 
INVESTIGATIONS 

Eighteen monitoring wells were placed south and southeast of the existing fuel calibration pad between 

March 1984 and November 1987 (see Figure 4-l). 

A free product recovery system including a pumping well, a free product recovery well, and an oil/water 

separator tank was installed in 1987. The tank is connected to a pipe that follows the drainage ditch 

paralleling the southern edge of the concrete pad. The recovery system pipe discharges in the 

underground culvert southeast of the pad. Red iron staining was observed in the ditch adjacent to the 

oil/water separator tank outfall and at the end of the culvert. The staining in the ditch near the oil/water 

separator occurred in 1990 as a result of a pipe breaking (CF Braun, 1998b). The free product recovery 

system was shut down in 1993. Free product recovery, via hand bailing, continued after the system was 

shut down. As of February 1996, approximately 1,900 gallons of petroleum product had been removed 

from the site. 

A RFI was conducted in 1994 and 1995 at the Fuel Calibration Area. As part of this investigation, a 

RCRA hazardous waste characteristic evaluation of site soils showed that the materials would not require 

classification as characteristic hazardous waste. The estimated area of fuel contaminated soil appears to 

be localized to an area immediately south of the concrete pad (HNUS, 1995a). 

A soil gas survey was also performed as part of the RFI. The survey consisted of soil gas sampling from 

shallow and deep locations at 49 points across the site. The shallow samples were collected at 2 feet 

below grade and are representative of potential soil contamination near the source of any spill. The deep 

samples, representative of potential soil and/or groundwater contamination near the soil/water interface, 

were collected from 3.5 to 5.5 feet below grade. Soil gas samples were analyzed for BTEX, total VOCs, 

and select chlorinated VOCs. lsoconcentration contour maps for shallow and deep soil gas are provided 

in Appendix C, as Figures 1 and 2, and are summarized as follows. 

Results of the soil gas survey indicated that deep soil gas contains higher levels of target compounds 

than shallow samples, Shallow soil gas results identify a ridge of slightly elevated BTEX (10 ppm) and 

chlorinated VOCs (5 ppm) that runs generally north-south over the middle of the site a distance of 

approximately 300 feet from the middle of the concrete pad to the edge of the pad. The results from deep 

soil gas samples indicate a larger impacted area and at higher concentrations (100 ppm, BTE:X; 10 ppm 

VOCS). 

Groundwater contamination was also assessed during the 1995 RFI. Eleven groundwater monitoring ,well 

samples were collected from six well clusters at shallow and deep screened intervals. The highest levels 
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of VOCs and SVOCs were observed in the shallow well at cluster FC-MW-02 (see Figure 4-l for 

location). A variety of VOCs and SVOCs were detected at concentrations which exceed Federal MCLs 

and/or New York State groundwater and drinking water quality standards. In 1997, additional sampling 

during Phase 2 of the RFI confirmed the extent of groundwater contamination. The estimated extent of 

groundwater VOC contamination is illustrated on Figure 3 in Appendix C. 

Phase 2 of the RFI included an investigation of the area to the east of the new fuel calibration pad to 

determine whether free product was present, Five soil borings were installed and soil samples were 

collected at the soil/groundwater interface and tested for total petroleum hydrocarbons (TPH) - diesel 

range organics (DRO) and gasoline range organics (GRO). TPH was not detected in these samples, 

indicating that a significant free product layer is not present in this location (CF Braun, 1998b). 

In March 1998, free product recovery tests were performed in two wells at the Fuel Calibration Area to 

determine the rate at which free product levels recover following pumping as an indication of the site’s 

suitability for free product recovery. Free product recovery test field sheets are provided in Appendix C. 

Well FC-MW-02-S had an initial free product thickness of 0.23 feet. This product was removed and the 

product level monitored for the next 22.5 hours. Upon completion of the test, product thickness was 0.11 

feet for a 47.8 percent recovery and a 0.005 feet per hour recovery rate. A second test was performed at 

this location. An initial 0.12 feet of product were removed and the product level was monitored for 20 

hours. Upon completion of the second test, product thickness was 0.06 feet, for a 50 percent recovery. 

This product was removed so that a third test could be performed. After 24 hours of monitoring, product 

thickness was 0.06 feet, for a 100 percent recovery. 

Well 4 had an initial free product thickness of 0.16 feet. This product was removed and the product level 

monitored for 21.5 hours. Upon completion of the test, product thickness was 0.05 feet for a 31.25 

percent recovery and a 0.002 feet per hour recovery rate. This product was removed and a second test 

was performed for 47 hours, Upon completion of this test, product thickness was 0.03 feet for a recovery 

of 60 percent. 

Results of the free product recovery tests conducted in. 1998 indicate that free product recovery does 

occur in the wells at Site 6A and therefore, a removal action that included free product recovery would be 

suitable for use at the site. However, since product recovery rates are low, approximately 0.03 gallons 

per day, a free product recovery system that utilizes either very low or intermittent removal rates would 

probably be most effective. 
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4.3 ,- --. SOURCE, NATURE, AND EXTENT OF CONTAMlNAilON 

Monitoring of free product thickness and depth to groundwater at the Fuel Calibration Area was 

performed in 1990, 1991, from August 1995 through February 1996, November 1997, and most recently 

in March, April, and August 1998. This data is summarized in Table 1 of Appendix C. Approximate 

boundaries of free product in 1990, 1991, 19950996, and 1998 are shown on Figure 4-2. Plume 

boundaries coincide with the BTEX deep soil gas plume boundaries presented on Figure 2 in Appendix C. 

The location of floating free product also falls within the area of contaminated groundwater associated 

with the old fuel calibration pad, as shown on Figure 3 in Appendix C. 

In 1990, free product was observed in wells 4, 9, 10, 11, 13, 16, 18, and the recovery well (RW). Well 13 

had the most product, with an average for the year of 0.14 feet, and a peak of 0.76 feet in September. 

Free product was observed in RW in January (0.19 feet), February (trace), May (trace), and July (0.13 

feet). RW had no product during the remaining periods. Wells 9 and 11 showed a similar pattern. Wells 

4, 10, 16, and 18 exhibited only trace amounts of product once during the year, all during the fall. 

Average product thickness across the site was less than 0.1 feet with the exception of Septernber (0.19 

feet) and October (0.18 feet). 

:x.x, Free product observations were only made from January through October in 1991. Product was found in 

wells RW, 4, 9, 11, and 13. Product was observed. in wells 4 and 9 only once in 1991, trace amounts in 

March and August, respectively. As in 1990, well 13 had the most product with an average for the year of 

0.16 feet, and a peak in August of 1.03 feet. Average product thickness across the site through June was 

less than 0.03 feet. Levels peaked in July at 0,ll feet, and dropped off to 0.05 feet in December. 

The next period of observations spanned the later half of 1995 and early 1996. Wells RW, 4, 9, 11, and 

13 continued to exhibit product. However, product was also observed in wells 2, 3, 10, 12, 14, 15, and 

16. Average free product thickness for the period ranged from 0.01 feet in RW to 1.1 feet in well 14. 

Average product thickness across the site for the period peaked in August at 0.99 feet. Many of the wells 

had product thickness greater than 1 foot, including 2 (1.21 feet), 3 (1.82 feet), 4 (1.06 feet), 9 ((1.02 feet), 

10 (1.70 feet), 14 (2.11 feet), and 15 (1.77 feet). Product thickness slowly dropped to 0.09 feet by 

February 1996. 

This sudden surge in product levels is most likely a result of the severe drought that occurred in the 

summer of 1995 and the water table elevation drop of 2 to 3 feet below normal levels. This decline in the 

water table increased the potential for residual free product that had been submerged to collect above the 

water table. 
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The most recent free product thickness measurements were collected in November 1997 and March and 

April 1998. November 1997 observed free product in wells 1, 3, 4, 9, 10, 14, 15, CL, and FC-MW-O2-S. 

Average product thickness across the site was 0.18 feet. 

In March 1998, free product was observed in wells 3, 4, 9, CL, and FC-MW-O2-S and product thickness 

ranged from 0.02 feet in well 3 to 0.24 feet in well FC-MW-02-S. A summary table of the March 1998 

data is provided in Appendix C. In April 1998, free product was observed in 1, 3, 4, 9, CL, FC-MW-02-S. 

Product thickness ranged from 0.02 in well 3 to 0.2 in well FC-MW-O2-S. Free product was detected in 

wells 1, 4, RW, and FC-MW-02-S. Thickness ranged from a sheen in well 1 to 0.44 feet in FC-MW-02-S. 

Figure 4 in Appendix C illustrates the monthly variation in average free product thickness. Discontinuities 

in the chart indicate time periods during which data was not collected. Table 2 in Appendix C provides 

the data from which the figure was generated. Only wells which routinely had evidence of free product 

were used in estimating average thickness so that the averages correspond with the plume boundaries 

illustrated on Figure 4-2. Generally, free product is only evident in wells at Site 6A at appreciable 

amounts in the late fall and early winter months when the water table is at its seasonal low. Thickness 

decreases to very low to trace amounts in the spring. 

4.4 FREE PRODUCT ANALYTICAL DATA 

During field activities in March 1998, free product samples were collected from two wells at the Fuel 

Calibration Area. A sample was collected from well FC-MW-02-S (sample number FC-FP-BV-01) on 

March 31. A second sample was a composite of two samples collected from well 4 (sample number 

FC-FP-CGO-01) on March 31 and April 1. Samples were analyzed for TCL VOCs, TCL SVOCs, 

pesticides/PCBs, RCRA metals, flash point, BTUs, chloride, and ash content. Samples were observed to 

be an amber brown color with a greenish tint and strong petroleum/fuel odors. 

In addition to the free product samples, groundwater samples were collected from wells FC-MSO7-S and 

FC-MW08-S and analyzed for TCL VOCs. 

Analytical data is provided in Appendix C.4. Data will be used to characteriie the free product for 

recycling/disposal purposes. Analytical results indicate that the free product could be suitable for 

recycling, due to BTU values on the order to 21,000 BTU per liter. However, both samples contained 

PCBs (Aroclor 1260) and chlorinated compounds at levels that may require any recovered free product to 

be handled as a RCRA/TSCA waste. 
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4.5 STREAMLINED RISK EVALUATION 

The purpose of the streamlined risk evaluation is to provide a general assessment of the risks posed by 

the free product plume at Site 6A, and the potential for the free product plume to act as a source of 

contaminants to other media. 

Based on historic information about the site presented in Section 4.1.1, subsurface contamination of Soil 

and groundwater is attributable to petroleum spills resulting from historic site activities. The free product 

that exists at the soil/groundwater interface will continue to act as a source for groundwater 

contamination. Soil contamination. has been identified at a depth that corresponds to the floating free 

product and contaminated groundwater (4 to 6 feet bgs). As a result, soil contamination will be 

addressed under these media, and not as a separate media of concern (CF Braun, 1998b). 

As part of the RFI conducted in 199411995, a risk assessment was performed. The potential receptor 

evaluated for the current land use scenario was a maintenance worker performing work tasks in the 

vicinity of Site 6A. Risks to hypothetical receptors assuming a future residential land use scenario were 

also evaluated. The risk assessment concluded that the soils and groundwater at the Fuel Calibration 

Area site pose unacceptable human health risks only for hypothetical future land users at the site. 

4.6 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The removal action alternatives for the free product at Site 6A, Fuel Calibration Area, are as follows: 

Alternative 1: No Action 

Alternative 2: Oil Skimming with Hydrophobic Filters 

Alternative 3: Oil Skimming with Groundwater Depression 

Alternative 4: Excavation 

The following sections will evaluate these removal action alternatives based on effectiveness, 

implementability, and cost. 

4.6.1 Alternative 1: No Action 

The no action alternative is evaluated to provide a comparative baseline against which other alternatives 

can be evaluated. Under this alternative, no removal action will be taken. In the no action alternative, the 

material is considered to be left “as is”, without the implementation of any removal, treatment, or other 

mitigating actions. 
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4.6.1 .l Effectiveness 

The no action alternative does not provide an effective solution for the free product plume present at Site 

6A and it does not comply with the stated ARARs. Therefore, this alternative does not achieve the 

Removal Action Objective. 

4.6.1.2 lmplementablllty 

Under the no action alternative, no removal action would be taken; therefore, there would not be 

difficulties or uncertainties associated with implementation. 

4.6.1.3 %ost 

There are no capital, operational, or maintenance costs associated with this alternative. 

4.6.2 Alternative 2: Oil Skimmina with HvdroDhobic Filters 

,.-.-i% 

Oil skimming at Site 6A would consist of a combination of floating skimmers with in-line pneumatic pumps 

in areas where free product has routinely been observed (skimmer wells) and fixed canisters in areas of 

thin or intermittent product (canister wells). An air compressor will drive the pneumatic pumps in the 

skimmer wells. The compressor and system control panel will be installed within a temporary shed to 

prevent unauthorized access to the equipment. This will be important once the facility is transferred and 

the Navy is unable to limit access to this area. Power will have to be brought to the site from a nearby 

building. 

Recovered free product would be pumped to two 500 gallon storage tanks pending disposal. The 

systems will be configured with float switches in the storage tanks to shut down power to the (compressor 

in the event a tank fills. A telemetry system will be installed to automatically notify the appropiriate people 

in the event of a system shut down. Canister well assemblies will be removed from the wells and emptied 

into the storage tanks by hand. Storage tanks will be installed within secondary containment structures in 

the event of a tank leak or failure of the overfill protection device. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in accordance with appropriate Federal and state regulations. 

; .:1-* 

Based on the historic plume boundaries identified on Figure 4-2 and the most recent free product 

observations, free product recovery floating skimmers would be deployed in or adjacent to seven wells 

consisting of FC-MW-02-S RW, 3, 4, 9, 12, and 13 to optimize product recovery. Locations have been 

selected because they have contained measurable amounts of free product consistently during at least 
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two of the years during which monitoring was performed. Well FC-MW-02-S has been selected due to 

recent observations of product. These wells also take advantage of groundwater flow to carry free 

product to the wells. Fixed canisters will be placed in wells that have only intermittently contained free 

product (2, 10, 11, CL, 14, 15, and 16). 

Recovered free product will be pumped from skimmer wells to storage tanks via 3/8-inch product 

discharge hose that will be installed inside l-inch polyethylene or PVC pipe that will provide secondary 

containment in the event of leaks. Storage tanks will be located so that the each skimmer well is within 

100 feet of at least one of the tanks. All pipes will be above ground. 

Further investigation of the integrity of the selected wells will be necessary prior to installation of the 

system. Some wells may have become fouled by sediment, limiting the ability of free product to enter the 

well. Alternately, wells may have built up sediment at the bottom, thereby limiting the available buoy 

travel distance. This alternative assumes that half of the identified wells are unusable for the reasons 

cited above and that seven new monitoring wells will be installed to depths of 15 feet bgs. New wells will 

be constructed of 4-inch PVC, with lo-foot well screens positioned so that the top of the well screen is 

2 feet above the seasonal high water table elevation. 

Operation of the system is expected to continue for 2 to 4 years. The following operation and 

maintenance requirements include weekly site visits to measure free product thickness, perform routine 

maintenance, track free product recovery, empty manual canister assemblies, collect free product 

samples to characterize the material for recycling/disposal, and arrange for offsite transportation and 

disposal of the recovered product. 

A process flow diagram for this alternative is provided on Figure 4-3. 

4.6.2.1 Effectiveness 

Alternative 2 should achieve the Removal Action Objective, although it is uncertain whether free product 

cleanup will occur in 2 years. The alternative will be protective of the environment. Since the site is 

isolated and access to the facility is limited, implementation of the removal action will not pose an 

unacceptable level of risk. There are no short-term impacts associated with this alternative. 

Alternative 2 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management. The alternative is moderately effective in the long-term in that removal of the free product 

will facilitate future remedial actions planned for the site by mitigating the source of soil and groundwater 

contamination. However, remedial actions are scheduled to begin as soon as 2 years from now, and the 

ability of the alternative to achieve free product removal in that period of time is uncertain’. 
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FIGURE 4-3 

PROCESS FLOW DIAGRAM 
ALTERNATIVE 2: OIL SKIMMING WITH HYDROPHOBIC FILTERS 

SITE 6A - FUEL CALIBRATION AREA 
NWIRP CALVERTON, NEW YORK 
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Floating skimmers and fixed canisters will be effective at Site 6A due to its high hydraulic conductivity. 

The hydraulic conductivity of the subsurface at Site 6A is on the order of 0.094 to 0.099 ft/min (135 to 

143 ft/day). Additionally, since the buoy maintains the filter.at the water table in both the floating skimmer 

and fixed canister, seasonal fluctuations in the groundwater will not impact the ability of the system to 

collect free product. 

Floating skimmers and fixed canisters equipped with hydrophobic membrane filters are capable of 

removing free product down to a sheen. However, fluid recovery rates for wells designed to recover only 

free product are generally relatively low. During the 1998 free product recovery tests, free product 

recovery rates using passive fixed canisters averaged 0.031 gallons per day or approximately 

0.74 gallons per month (see Appendix C.2 for calculations). During the previous Northrup Grumman 

efforts at the site, fixed canisters removed 0.1 to 1.0 gallons of free product per month. However, 

approximately 180 gallons of free product were hand bailed in 1995. The reduction in hydraulic head due 

to removal may be minimal, and the relatively small capture zone around each well head makes control of 

the free product plume difficult. .Due to the large lateral extent of free product at Site 6A, much of the 

plume will be unaffected by this removal action over the short term. As a result of this, the alternative will 

only partially reduce the toxicity and volume of the plume, and will have little impact on mobility. 

Use of floating skimmers and fixed canisters maximizes the number of wells used for product recovery, 

but utilizes fixed canisters at locations where free product is intermittent and use of floating skimmers 

would be less effective. 

4.6.2.2 Implementability 

The technologies to be utilized under this alternative are well-proven and have been implemented 

successfully under similar physical conditions to those that exist at Site 6A. Implementation of this 

alternative will not negatively impact the ability to perform future remedial actions and will enhance future 

remediation by removing concentrated organics including the non-biodegradable fractions. 

Power will have to be brought to the site, but is available nearby, making implementation of this 

alternative feasible. The technologies collect free product without the simultaneous collection of 

groundwater, eliminating the need for groundwater containment and disposal or onsite treatment and 

discharge. 

Groundwater typically fluctuates 2 feet throughout the year, which is within the allowable buoy travel 

distanced of both floating skimmers and fixed canisters. While the thickness of free product varies 

throughout the year in response to fluctuations in groundwater table elevations, historic observations 
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have consistently observed free product in the selected wells. Both floating skimmer and fixed canister 

technologies enable the use of existing wells to the maximum extent practicable because they are meant 

for use in 2-inch and 4-inch wells and do not require specially constructed large diameter wells. 

The services necessary for implementation of this alternative (i.e., used oil disposal) are readily available. 

Materials required to install and operate the system are also readily available. The system could be 

installed and operational within 1 month. System operation and maintenance requirements are not 

complex. 

4.6.2.3 cost 

A detailed cost estimate is presented in Appendix C. The major cost items associated with this 

alternative include well installation and purchase and installation of system components. The total 

estimated capital cost to install the system is approximately $270,000. Annual operating and 

maintenance costs are approximately $56,000 per year. 

4.6.3 Alternative 3: Oil Skimming with Groundwater Depression 

The removal technology under this alternative is similar to Alternative 2 with the addition of groundwater 

pumps to depress the groundwater and thereby concentrate product for removal and control the free 

product plume. A floating skimmer with an in-line pneumatic pump performs product recovery in the 

wells. Groundwater depression with free product recovery will be deployed in three newly installed wells 

(skimmer wells) located at 60-foot intervals, beginning immediately to the north of existing well 13 and 

continuing on a northeast bearing towards the concrete roadway. This configuration has been selected 

as it intersects the free product plume perpendicular to the groundwater flow direction. The existing 

pumping well cannot be utilized as it is only 4 inches in diameter. Fixed canisters will be placed in 

existing wells 4, 9, 10, 14, 15, 16, and CL and manually emptied as necessary (canister wells). These 

wells have been chosen because they are located outside the area of influence of the skimmer wells. An 

alternative to this layout would utilize more than three skimmer wells and install them throughout the free 

product plume area. If this alternative is selected, the specific layout and number of recovery wells will 

need to be determined during the design stage. 

An air compressor will be utilized to drive the pneumatic pumps. The compressor and system control 

panel will be installed within a temporary shed to prevent unauthorized access to the equipment. This will 

be important once the facility is transferred and the Navy is unable to limit access to this area. Power will 

have to be brought to the site from a nearby building. . 
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Since data that would enable the determination of an appropriate pumping rate to generate the necessary 

radius of influence is not available for Site 6A, data available from pumping tests performed at Site 2 will 

be used. The subsurface lithofacies and hydraulic conductivity of the two sites are similar. Given this 

well layout, groundwater will be pumped at a rate of approximately 60 gpm to generate a 4-foot 

groundwater depression within each skimmer well and a 40-foot radius of influence. Skimmer wells have 

been spaced 60 feet apart so that there is a 50 percent overlap of influence areas ensuring plume 

capture. The pumping range may also change due to changes in system layout. For example, if more 

wells are used and product recovery is performed throughout the plume, a lower pumping rate may be 

sufficient to ensure capture of the plume. This flow rate is comparable to the 30 to 60 gpm groundwater 

extraction rate used during the Northrup Grumman free product recovery activities. The groundwater 

depression pump probe will be set 4 feet below the water table elevation. Due to the 2-foot fluctuation in 

groundwater elevations, monthly adjustments to the probe depth will be required to ensure that the 4-foot 

groundwater depression is maintained. However, a more thorough analysis of an adequate pumping rate 

will need to be performed during system design to ensure that adequate drawdowns are achieved to 

capture the plume. 

Skimmer wells will be installed to a depth of 25 feet, assuming a maximum low water table elevation of 8 

feet, the 4-foot drawdown, 10 feet between the probe and the groundwater depression pump, and an 

additional 3 feet below the pump. Skimmer wells will be constructed of 6-inch PVC and will be screened 

from 2 feet above the seasonal high water table, or 2 feet bgs, to 24 feet bgs, for a 22-foot well screen. 

Groundwater depression pumps will be submersible and may be either electric or pneumatic. 

Free product from the three skimmer wells will be pumped to two 500 gallon temporary storage tanks 

pending disposal. Product will be transferred via 3/8-inch discharge hose, installed within l-inch 

polyethylene or PVC pipe to provide secondary containment and protection against leaks. The storage 

tanks will be equipped with tank full sensors to shut off power to the air compressor in the event a tank 

becomes full. Storage tanks will be installed within secondary containment structures in the event of a 

tank leak or failure of the overfill protection device. A telemetry system will be installed to automatically 

notify the appropriate people in the event of a shut down. The groundwater depression pumps will 

operate on a separate circuit so that they continue to maintain the groundwater depression and control 

the free product plume. Fixed canisters will be removed from the canister wells and emptied into the 

tanks by hand. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in accordance with appropriate Federal and state regulations. 

04981 O/P 4-16 CT0 0270 



Groundwater pumped from the skimmer.wells to create and maintain the depression will be treated by 

GAC and then discharged hydraulically upgradient or side gradient of the line of skimmer swells. The 

specific number and size of the GAC units will need to be determined during the design stage!, based on 

the selected pumping rate and contaminant concentrations in groundwater. GAC units will be steel 

pressure carbon units permitting pressurized groundwater treatment and discharge, utilizing head 

generated by the groundwater depression pumps. Groundwater depression pumps should bie sized for 

sufficient total dynamic head to remove the groundwater from the subsurface, convey it through the GAC 

units, and discharge it over a broad area using spray irrigation. Treated groundwater will be allowed to 

percolate into the subsurface, and a discharge permit will be required. Industrial spray irrigation nozzles 

can typically handle 8 gpm. Therefore, under the configuration proposed here, approximately 26 nozzles 

will be required. Each nozzle discharges over a 20-foot radius, requiring approximately 33,100O square 

feet (0.75 acres) for water discharge. This space is available at the Fuel Calibration Area. 

All free product and groundwater discharge piping will be installed aboveground without insulation. As a 

result, the system will be shut down during the winter. Manual removal of free product collected in fixed 

canisters will continue year round. 

Operation of the system is expected to continue for 2 years. The following operation and maintenance 

requirements were assumed, to estimate an annual cost: weekly site visits to measure free product 

thickness, empty canisters, track free product recovery, perform routine maintenance, adjust the 

groundwater depression probe, collect free product samples to characterize the material for 

recycling/disposal, collect extracted groundwater samples from each of the product recovery skimmer 

wells and from the GAC effluent to monitor carbon efficiency, and arrange for offsite transportation and 

disposal of the recovered product. It has also been assumed that GAC units will require replacement 

once during the life of the system. 

A process flow diagram for this alternative is provided on Figure 4-4. 

4.6.3.1 Effectiveness 

Alternative 3 will achieve the Removal Action Objective. The alternative will be protective of the 

environment. Since the site is isolated and access to the facility is limited, implementation of the removal 

action will not pose an unacceptable level of risk. There are short-term impacts associat:ed with this 

alternative due to the surface discharge of treated groundwater. However, the GAC system <will be sized 

appropriately to ensure that the permitted discharge limits are attained. 
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FIGURE 4-4 

PROCESS FLOW DIAGRAM 
ALTERNATIVE 3: OIL SKIMMING WITH GROUNDWATER DEPRESSION 

SITE 6A - FUEL CALIBRATION AREA 
NWIRP CALVERTON, NEW YORK 
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,,v*-. Alternative 3 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management and surface discharge of extracted groundwater. The alternative is effective in the long- 

term in that removal of the free product will facilitate future remedial actions planned for the site by 

mitigating the source of soil and groundwater contamination. 

Floating skimmers and fixed canisters will be effective at Site 6A due to its high hydraulic oonductivity. 

The hydraulic conductivity of the subsurface at Site 6A is on the order of 0.094 to 0.099 ft/rnin (135 to 

143 ftfday). Additionally, since the buoy maintains the filter at the water table in both the floating skimmer 

and fixed canister, seasonal fluctuations in the groundwater will not impact the ability of the system to 

collect free product. A similar systbm was operated at Site 6A and effectively removed free plroduct from 

the subsurface. 

Hydrophobic membrane filters are capable of removing free product down to a sheen. Once free product 

at Site 6A reaches this stage, the system will be ineffective at removing the remaining product. 

., *.L 

This alternative will reduce the toxicity, mobility, and volume of the free product plume due to the use of 

groundwater depression. The cones of depression generated in the skimmer wells overlap, preventing 

further migration of the plume. Depression of the groundwater will create a flow gradient of free product 

towards the skimmer wells, not only speeding product recovery but also increasing the amount of free 

product removed by the system. During previous Northrup Grumman activities at this site, a similar 

system removed approximately 1,700 gallons over a 2 to 3 year period. 

4.6.3.2 Implementability 

The technologies to be utilized under this alternative are well-proven and have been irnplemented 

successfully at Site 6A in the past. Services and materials necessary for system installation and 

operation are readily available. Implementation of this alternative will not negatively impect the ability to 

perform future remedial actions at the site and will enhance future remediation by removing concentrated 

organics including non-biodegradable fractions. New wells will need to be installed, but this does not 

impact system implementability because the sandy subsurface makes for relatively simple inst:allation. 

Groundwater typically fluctuates 2 feet throughout the year, which is within the allowable buoy travel 

distances of both technologies. 

“, e..+ 

System components are readily available from vendors and suppliers. Power must be brought to the site, 

but is available nearby, making implementation of this alternative feasible. The system could be installed 

and operational within 3 months. Use of submersible pumps for groundwater depression decreases the 

ease of system operation, as they are more difficult to operate and maintain and have a shorter life span 
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than surface mounted pumps. However, since the system is anticipated to operate for only 2 years, the 

shorter life span should not be an issue 

Collection, treatment, and permitted discharge of groundwater will be necessary under this alternative 

increasing system complexity. Deployment of fixed canisters in periphery wells will increase system 

effectiveness without increasing system complexity. 

4.6.3.3 cost 

A detailed cost estimate is presented in Appendix C. The major cost items associated with this 

alternative include managing contaminated groundwater, procuring and installing system components, 

and operating and maintaining the system. The total estimated capital cost to install the system is 

approximately $490,000. Annual operating and maintenance costs are approximately $130,000 per year. 

4.6.4 Alternative 4: Excavation 

Under this alternative, approximately 2,050 cubic yards of petroleum impacted soil would be excavated. 

This volume corresponds with the area of soil exhibiting soil gas BTEX concentrations in excess of 

100 ug/L (18,400 square feet) between 3 and 6 feet bgs. This area is immediately south of the existing 

concrete pad and corresponds with well locations that have historically contained free product. For 

purposes of developing a cost estimate for this alternative, it was assumed that 5 percent of the 

petroleum impacted soil, or 100 cubic yards, requires disposal as RCRA hazardous waste due to the 

presence of chlorinated solvents. The soil excavated from 0 to 3 feet bgs (2,050 cubic yards) would be 

stockpiled on site for use as clean fill. All volumes are estimated and actual quantities may vary. 

Soil excavation would extend into the water table in order to ensure removal of free product. The 

excavation would remain open to allow free product to collect on the exposed water surface. Free 

product and water would be pumped out of the excavation, allowed to separate in a temporary storage 

tank, and disposed. This period of collection and removal would continue until free product is no longer 

visibly apparent. The excavation will be backfilled to grade with stockpiled and certified clean fill brought 

to the site. 

This alternative would include soil sampling at the soil/groundwater interface along the perimeter of the 

excavation and analysis for TPH DRO and GRO. TPH results of 1,000 milligrams per kilogram (mg/kg) or 

greater would indicate the presence of free product. Excavation would continue until soil sample TPH 

results were below 1,000 mg/kg. 
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Following sampling, analysis, and evaluation of the petroleum contaminated soil, contaminated 

groundwater, and recovered product, appropriate disposal sites will be selected. Excavated soil will be 

loaded into dump trucks and transported offsite for disposal. Petroleum impacted soil disposal may be 

feasible under a beneficial use determination. Soil disposal or recycling will be in accordance with 

applicable Federal and state regulations and guidelines. 

A process flow diagram for this alternative is provided on Figure 4-5. 

4.6.4.1 Effectiveness 

Alternative 4 is able to be performed in compliance with the ARARs identified in Section 2.0 and meets 

the Removal Action Objective by’ removing the free product plume. The groundwater in the area to be 

excavated is contaminated. Future fluctuations in the water table elevation may result in the 

contamination of clean fill that is placed at the site. 

Potential short-term impacts associated with this alternative include transportation of the contaminated 

soil offsite, which introduces the potential for exposure of the surrounding community should an accident 

or spill occur. There is no community in the immediate vicinity of the excavation area. Excavation of the 

material will also potentially expose site workers to COCs. However, workers will be protected with 

appropriate personal protective equipment and site safety procedures. 

4.6.4.2 Implementability 

Implementation of this alternative will not negatively impact the ability to perform future remedial actions 

at the site. This alternative is technically feasible and could be implemented and completed in only 3 

months. There are no .operation or maintenance requirements associated with this alternative. 

The area to be excavated is open and is easily accessible to excavation equipment. Erosion and 

sediment control measures would have to be implemented due to the ground disturbing activirties and the 

presence of the swale and culvert on the southern edge of the concrete pad. Runoff from the concrete 

pad will have to be diverted to the swale on the eastern edge for the duration of the removal action. The 

swale will have to be returned to pm-removal conditions following completion of the removal action. 

If sample results indicate that free product extends underneath the concrete pad, concrete Iremoval and 

replacement may become necessary, impacting alternative implementability. Monitoring well replacement 

may be required as part of site restoration, as all existing wells within the are to be excavated will be 

destroyed. 
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FIGURE 4-5 

ALTERNATIVE 4: EX.CAVATION 
SITE 6A - FUEL CALIBRATION AREA 

NWIRP CALVERTON, NEW YORK 
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4.6.4.3 cost 

A detailed cost estimated is presented in Appendix C. The major cost items associated with this 

alternative are analysis of waste streams and wnfirmator$ samples, offsite transportation and disposal, 

and site restoration. The total estimated cost for this alternative is approximately $710,000. There are no 

operation or maintenance costs associated with this alternative. 

’ 4.7 COMPARATIVE ANALYSIS OF ALTERNATIVES 

Table 4-l provides a summary of the comparative analysis presented below. 

4.7.1 Effectiveness 

All of the action oriented alternatives comply with the ARARs identified, meet the Removal Action 

Objective, and are protectiie of the environment. 

The no action alternative is ineffective in the long-term as the free product plume will remain, impacting 

the effectiveness of future remedial actions at the site because it will act as a continuing source of soil 

and groundwater contamination. Alternatives 2, 3, and 4 are effective in the long-term as these 

alternatives will facilitate future remedial actions by mitigating the source. 

Alternatives 3 and 4 are the most effective in the short-term. Alternative 3 will control migr(ation of the 

plume and the flow gradients generated in the subsurface will enable collection of greater amounts of free 

product. Alternative 4 will also remove the free product from the subsurface. Alternative 2 is moderately 

effective, and no action is ineffective. The level of effectiveness of alternatives 2 and 3 for addressing the 

free product plume is based on past experience. 

There are potential short-term impacts associated with Alternative 4, due to the excavation1 and offsite 

transportation of petroleum impacted soil. Proper site safety and transportation procedures will minimize 

the short-term impacts of Alternative 4. 

Fluctuations in the water table elevation will not impact the effectiveness of alternatives 2 or 3 because 

the product recovery technologies of both alternatives are equipped with buoys capable of responding to 

changes in the water table. The high hydraulic conductivity of the Site 6A subsurface makes alternatives 

2 and 3 effective. However, Alternative 3 would be expected to remove free product at a rate of 10 to 100 

times faster than Alternative 2. Fluctuations in the water table will impact the effectiveness of 

Alternative 4 because contaminated groundwater will come into contact with the clean filll, potentially 
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TABLE 4-1 

SUMMARY COMPARISON OF REMOVAL ACTION ALTERNATIVES 
SITE 6A - FUEL CALIBRATION AREA 

NWIRP CALVERTON, NEW YORK 

No. Alternative Effectiveness Implementability Compliance Offsite Treatment/ cost 
with ARARs Disposal Required 

Capital O&M 
1 No Action Low High No No $0 $0 
2 Oil Skimming with Hydrophobic Moderate High Yes Yes $270,000 $56,000 

Filters 
3 Oil Skimming with High Moderate Yes Yes $490,000 $130,000 

1 Groundwater Depression I 
4 1 Excavation 1 Hiah 
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contaminating it. These physical characteristics of Site 6A have no impact on the effectiveness of the no 

action alternative. 

The technologies utilized under Alternatives 2 and 3 are capable of removing free product to a sheen. 

However, Alternative 3 is capable of reducing free product to this level over a wider area of the plume 

through the use of groundwater depression to draw product to the wells. Floating skimmers without 

groundwater depression are less effective because the area of the plume that is captured by the skimmer 

well is much smaller. 

Overall, no action is ineffective at Site 6A. Alternative 2 is moderately effective, and alternatives 3 and 4 

are highly effective. 

4.7.2 lmdementability 

The no action alternative is the most easily implementable of the four alternatives because no removal 

action would be taken, and therefore, there would not be difficulties or uncertainties associated with 

implementation. 

, 6% The technologies to be utilized for all three action-oriented alternatives are well-proven. However, 

systems similar in configuration to alternatives 2 and 3 have previously been in operation at Sitle 6A. 

Alternatives 2, 3, and 4 can be implemented in 1 to 3 months. Alternative 3 is less easily implemented 

than Alternative 2 because it requires the collection, treatment, and permitted onsite discharge of 

groundwater. Alternative 4 is the most difficult to implement because it requires the management of 

1,950 cubic yards of petroleum impacted soil, 100 cubic yards of RCRA hazardous waste, and recovered 

free product. 

Implementation of Alternative 2 would utilize existing wells at Site 6A to the maximum extent practicable. 

Alternative 3 requires the installation of new wells. However, due to subsurface conditions, well 

installation is not expected to significantly impact system implementation. 

The services and materials necessary for the installation and operation of alternatives 2 and 3 are readily 

available and will not impact system implementation. Operation and maintenance requirements for 

Alternative 3 are greater than those for Alternative 2 due to additional system complexity. However, both 

alternatives assumed weekly site visits for operation and maintenance of the system, so this factor will not 

influence system implementation. The no action alternative and Alternative 4 have no operation and 

maintenance requirements. 
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4.7.3 &xsJ 

Detailed cost estimates for the alternatives are provided in Appendix C. The no action alternative has no 

cost associated with it. Of the action oriented alternatives, Alternative 2 is the least expensive at 

$270,000. Alternative 3 would cost $490,000. Annual operation and maintenance costs for Alternative 3 

are slightly more than two times the annual cost of Alternative 2. However, with the potential for system 

operation under Alternative 2 to continue for 4 years, it becomes almost equivalent to the expenditure 

under Alternative 3 for 2 years. Alternative 4 has a capital cost of $710,000 and is the most expensive 

alternative. However, there are no operation or maintenance costs. 

4.8 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

Alternative 3 is the recommended removal action for Site 6A. It is less easily implementable than 

Alternative 2, but implementability concerns are minor. A similar system has been successfully used at 

Site 6A previously. Costs of alternatives 2 and 3 are roughly equivalent when operation and maintenance 

costs and time frames are included. 

The no action alternative was eliminated because it is ineffective and does not comply with the identified 

Removal Action Objective and ARARs. The high cost combined with implementability concerns 

associated with Alternative 4 eliminated it from consideration. 

The free productrecovery system will be operated from April through December for approximately 2 years 

or until free product has been removed to the point that only a sheen remains. The system will be shut 

down in preparation for final remedial actions at Site 6A. 

4.9 ADDITIONAL DATA NEEDS 

Groundwater pumping tests may be required to more accurately evaluate optimum pumping rates to 

maintain the groundwater depressions and generate sufficient cones of influence to capture the free 

product plume as described under Alternative 3. Recommendations made were extrapolated from results 

of tests performed at Site 2 at NWIRP Calverton, assuming similar subsurface conditions at the two sites. 

Pumping tests that measure both groundwater and product drawdowns with time would aid in determining 

the optimum pumping rates, as well as respective areas of influence, which would be used to determine 

the layout, location, and number of recovery wells necessary to capture the plume. 

The location and thickness of free product should be periodically monitored until the removal action is 

implemented to verify that the locations selected in Alternative 3 are suitabie for free product recovery. 
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The infiltration rate of the site subsurface will need to be evaluated to properly configure and size the 

spray irrigation system. An appropriate discharge rate must be determined so water is able to infiltrate 

and not pond on the ground surface. 

The condition of existing wells needs to be evaluated to determine which are viable for use for (cleanup. 

Recent aqueous contaminant concentration data will be necessary to determine GAC usage rates and 

the level of treatment necessary to meet discharge limits. 
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5.0 SITE 7 - FUEL DEPOT 

5.1 SITE DESCRIPTION’AND BACKGROUND 

The following is a discussion of the site location and history, subsurface geology and hydrogeology, 

surrounding land use, and ecological setting of Site 7, the Fuel Depot. 

5.1 .l Site Location and History 

The Fuel Depot is located approximately 3,000 feet north of the facility’s south gate, near the geographic 

center of NWIRP Calverton (see Figure l-2). It is located on the eastern side of the road ieadiing from the 

south gate and is approximately 1.3 acres in size, measuring 150 feet in width and 400 feet in length. 

The principle features of the Fuel Depot are a large concrete trucking-parking area covering the southern 

half of the depot and a former underground fuel storage area in the north-central portion of the site. The 

former UST area measures approximately 40 feet by 150 feet and is primarily gravel covered. A pump 

house is located at the western edge of the Fuel Depot. The area is surrounded by a chain link fence 

with the exception of a missing section on the eastern end of the northern site boundary. A site layout 

map is provided on Figure 5-1. 
. 

The Transportation Building, a garage and paved parking area for trucks and equipment formerly used by 

the Northrup G,rumman transportation department, is located north of the Fuel Depot. Areas to the south 

and east are wooded. A paved roadway leading from the south gate forms the western site border. A 

storage building and the fuel system laboratory building are located west of the site, across the road. 

The Fuel Depot was used for the storage and distribution of fuel products, such as JP-4 and JP-5 jet fuel. 

Fuels were stored in USTs. Seven tanks, ranging in size from 4,000 to 15,000 gallons, were originally 

used for storage of jet fuel and gasoline. More recently, three 50,000 gallon tanks stored jet fuel, two 

10,000 gallon tanks stored diesel fuel and gasoline, and one 20,000 gallon tank stored gasoline. The 

50,000 gallon tanks were removed in August 1997 and the 10,000 and 20,000 gallon tanks were removed 

in April 1998. One 550 gallon AST, also removed in April 1998, stored JP-4 jet fuel and was located on a 

concrete pad east of the pump house. Fuels were transferred from the USTs to trucks for use in the flight 

preparation areas of the facility. These activities have resulted in groundwater contamination by fuels, 

which may have occurred due to tank and/or pipe leakage, tank overfilling, and surface spills. 

5.1.2 Geolonv and Hvdroneoloay 

. ..I_ Based on previous subsurface investigations, Site 7 is underlain by three distinct lithofacies. The upper 

lithofacies range from 1 to 5 feet thick and consist of predominantly orange-brown, brown, and light 
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brown, silty, fine-grained sand with varying amounts of peat and pebbles. The upper lithofacies represent 

a mixture of soil and glacial deposits. The middle lithofacies range from 45 to 69 feet thick and consist of 

light brown and tan fine-grained sand with varying amounts of medium-grained sand, pebbles, and clay. 

The middle lithofacies probably represent undisturbed glacial deposits. The lower lithofacies consist of 

brownish-gray, micaceous, silty clay. The subsurface geology of Site 7 is consistent with that found in 

other areas of the facility. 

Groundwater in the glacial deposits occurs under unconfined conditions. Depth to groundwater 

measurements collected during 1994 found groundwater from 17.39 to 19.49 feet below ground. The 

elevation of the water table ranges from 32.2 to 32.55 feet above mean sea level. Groundwater elevation 

data was derived from static water level measurements of wells FD-MW-01-I/S through FD-MW-06-S. 

Based on water level measurements collected concurrent with free product monitoring during 1991, 1995, 

and 1998, depth to water across the site ranges between 14 and 18 feet. Seasonal fluctuations in the 

water table on the order of 1 foot are normal. The seasonal high water table occurs in spring, between 

February and April. The seasonal low water table occurs in late summer and early fall. 

The direction of groundwater flow is to the east. The hydraulic conductivity calculated for glacial deposits 

ranges from 0.039 ft/min (56 fVday) to 0.122 ft/min (176 fVday) for sediments shallower than 24 feet and 

from 0.029 ft/min (42 ft/day) to 0.036 fUmin (52 ft/day) for sediments deeper than 41 feet. 

The Fuel Depot is generally level, with a very slight slope to the east. There are no surface water bodies 

adjacent to the site. 

5.1.3 Surroundina Land Use 

The Fuel Depot is located in the central portion of the developed area of the facility and is completely 

surrounded by NWlRP Calverton. 

5.1.4 Ecoloaical Settinq 

All areas within the fenced Fuel Depot are paved, gravel covered, or maintained as lawn areas. The 

fence is bordered to the north and west by more lawns and paved areas. Lands to the south and east are 

oak-pine forest typical of coarse-textured upland soil in the Long Island Pine Barrens. Upland grasses 

and weedy forbs such as fescues, panic grass, broomsedge, and yellow sweet clover dominate the 

grassy areas. The forest is dominated by pitch pine and oaks, with a dense understory of early low 

blueberry. There are no areas on or adjoining the Fuel Depot that meet the technica’l criteria for 

.,, “?; delineation as wetlands (CF Braun, 1998a). 
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The absence of natural vegetation inside the fence renders the area effectively unavailable and 

undesirable to terrestrial wildlife. The forest east and south of the site is a small, isolated patch of less 

than 10 acres that is of little or no value to wildlife favoring large tracts of forest. Its value to wildlife 

favoring forested edges was minimal while NWlRP Calvetton was in active use but may be higher now 

that human activity has decreased and most lawns are infrequently mowed. Examples of such edge- 

favoring wildlife include whitetail deer, northern bobwhite quail, eastern kingbird, indigo bunting, and song 

sparrow. Records maintained by the NYSDEC Natural Heritage Program do not include any documented 

sightings of special status species at coordinates on or near the site (CF Braun, 1998a). 

5.2 PREVIOUS REMOVAL ACTIONS AND RELEVANT INFORMATION FROM PRIOR 

INVESTIGATIONS 

To date, remedial activities at the Fuel Depot have been limited to identification of the dissolved product 

plume and free product removal. A total of 34 monitoring wells were installed in this area (see Figure 

5-l). No remediation of soils or groundwater is known to have occurred at this site. 

As of December 1993, approximately 114 gallons of petroleum product have been removed from the site 

(CF Braun, 1998a). An additional 60 gallons were recovered between 1994 and February 1996. All 

product was recovered by hand bailing wells. 

A soil gas survey was conducted as part of the RFI in 1994/1995. Soil gas samples were collected from 

23 locations on and hydraulically down gradient from the site. Shallow samples were collected at 4 feet 

below grade to be representative of potential soil contamination near the source of any spill. Deep 

samples, representative of potential soil and/or groundwater contamination near the soil/water interface, 

were collected from 10 to 16 feet bgs. Soil gas samples were analyzed for BTEX, total VOCs, and 

selected chlorinated VOCs. Figures 1 and 2 in Appendix D illustrate isoconcentration contours for 

shallow and deep soil gas, and the results are discussed below. 

Shallow soil gas results identified an extensive area of low concentration BTEX and chlorinated organic 

compounds at the eastern end of the Site 7 soil gas sampling grid. Benzene, xylene, and l,l- 

dichlorethane were the only compounds identified in Site 7 shallow soil gas (HNUS, 1995a). Deep soil 

gas results were consistent with shallow soil gas results for chlorinated VOCs, but were inconsistent with 

shallow BTEX results (HNUS, 1995a). 

Analysis of grounbwater samples from temporary monitoring wells installed during the RFI found a 

localized BTEX plume in the shallow groundwater (15 to 20 feet bgs) beneath the concrete pad adjacent 

to, and south of the UST area. A less well defined chlorinated organic plume was noted along the 

western side oi the site. Analytical results from deep groundwater sample? (30 to 40 feet bgs) identified a 
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-‘..__ , similar pattern of contamination. The BTEX groundwater plume is closely associated with the southern 

edge of !he UST area and extends southwesterly towards the edge of the concrete pad. The chlorinated 

VOC plume appears to be centered around the truck and equipment storage yard to the north of the site, 

extending under the concrete pad south of the UST area (HNUS, 1995a). Further sampling from six 

permanent groundwater well clusters confirmed the shallow groundwater contamination, but detected low 

concentrations of compounds at greater depths (50 to 60 feet bgs). Estimated extent of groundwater 

contamination, plus groundwater analytical results obtained in 1997 during Phase 2 of the RFI is 

illustrated on Figure 3 of Appendix D. 

In August 1997, three 50,000 gallon jet fuel tanks located in the northeast corner of the depot were 

removed. Prior to tank removal, soils above and around the tanks were excavated and stockpiled on site. 

Samples of soils and groundwater beneath the tanks were tested. During the removal, fuel-type odors 

were observed from a portion of the excavated soils. Ultimately, 29 tons of wntaminated soils were 

segregated and disposed offsite. The remaining soils were returned to the excavation and certified clean 

fill was used to bring the excavation to grade (CF Braun, 1998a). 

,, ,.-. 

In April 1998, two 10,000 gallon and one 20,000 gallon tanks located in the north-central portion of the 

depot were removed. These tanks formerly contained diesel fuel and gasoline, but were classified as 

temporarily out of service at the time of removal. During removal fuel-type odors were noticeable from the 

excavation, but screening of excavated soil with a photoionization detector (PID) indicated only trace 

amounts of vapors (less than 5 ppm). All excavated soil was returned to the excavation and certified 

clean fill was used to bring the excavation to grade. The April 1998 tank rem&al included the 550 gallon 

JP-4 AST located on the concrete pad east of the pump house. 

In March 1998, an effort was made to perform tiee product recovery tests at the Fuel Depot. However, 

due to an insufficient amount of free product in the wells, tests were not performed. 

5.3 SOURCE, NATURE, AND EXTENT OF CONTAMINATION 

Monitoring of free product thickness and depth to groundwater was conducted in 1991, late 1995, and 

most recently in March, April, and August 1998. This data is summarized in Table 1 of Appendix D. 

Approximate boundaries of the free product plume in 1991 and 1995 are showi on Figure 5-2. The 

western free product plume coincides with the deep BTEX soil gas plume boundary presented on Figure 

2 in Appendix D. The location of free product also corresponds to the location of the most contaminated 

groundwater (CF Braun, 1998a). 

In 1991, free product was observed in wells 1, 5, 11, and 12. Observations in wells 5 and 11 consisted of 

only isolated trace measurements. Well 1 exhibited trace amounts of product from August through 

04981 O/P 5-5 CT0 0270 



October, but the only measurable reading occurred in July (0.01 feet average for the month). Well 12 had 

a trace amount of free product in September and an average thickness of 0.05 feet in July. 

Free product measurements were collected intermittently between August 1995 and February 1996. 

Wells 1, 2, 4, 5, 6, 7, 9, 10, 12, 21, and D all exhibited free product during this period; however, the only 

well that had an indication of free product ‘by February 1996 was well 1. Average product thickness 

across the site for this period ranged between 0.11 feet in August and 0.62 feet in October. No 

measurements were collected during November, and by December average thickness across the site had 

fallen to 0.14 feet. The greatest average thickness obtained from an individual well was 1.64 feet in well 

9 during the month of October. 

Free product levels were not measured again until March 1998, at that time wells 7, AP, AK, and AN all 

indicated only a very slight sheen of product. All remaining wells were void of free product. A summary 

table of the 1998 data is provided in Appendix D. No free product was observed at the site during a site 

visit in April 1998. In August 1998, a slight sheen was observed in wells AK and AL, and there was a 

slight fuel odor in well AS. 

The sudden surge in product levels in 1995 is most likely a result of the severe drought that occurred in 

the summer of 1995 and the water table elevation drop of as much as 4 feet below normal levels. This 

decline in the water table increased the potential for residual free product that had been submerged to 

collect above the water table. As this was the only period when measurable free product was observed at 

the site, it may not be a valid indication of free product thickness and extent. Observations made in 1991 

and 1998 are likely to be more representative of actual site conditions. 

Figure 4 in Appendix D illustrates the monthly variation in average free product thickness. Discontinuities 

in the chart indicate time periods during which data was not collected. Table 2 in Appendix D provides 

the data from which the figure was generated. Only wells that routinely had evidence of free product 

were used in estimating average thickness so that the averages correspond with the plume boundaries 

illustrated on Figure 5-2. Free product is only evident in wells at Site 7 in the late summer and early fall 

months when the water table is at its seasonal low. Free product becomes undetectable in spring and 

early summer. 

5.4 FREE PRODUCT ANALYTICAL DATA 

Due to the insufficient amount of free product in wells at the Fuel Depot during the field activities in March 

1998, free product samples were not collected and no analytical data is available. 
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5.5 STREAMLINED RISK EVALUATION 

The purpose of the streamlined risk evaluation is to provide a general assessment of the risks posed by 

the free product plume at Site 7, and the potential for the free product plume to act as a source of 

contaminants to other media. 

Based on historic information about the site presented in Section 5.1.1, subsurface contamination of soil 

and groundwater is attributable to petroleum spills and leaks from USTs. The free product that exists at 

the soil/groundwater interface will continue to act as a source for groundwater contamination. Soil 

contamination has been identified at a depth that corresponds to the floating free product and 

contaminated groundwater (15 to 17 feet bgs). As a result, soil contamination will be addressed with 

groundwater contamination, and not as a separate media of concern (CF Braun, 1998a). 

As part of the RFI conducted in 199411995, a risk assessment was performed. The potential receptor 

evaluated for the current land use scenario was a maintenance worker performing work tasks in the 

vicinity of Site 7. Risks to hypothetical receptors assuming a future residential land use scenario were 

also evaluated. The risk assessment concluded that benzo(a)pyrene in the soils and monocyclic 

aromatics and naphthalene isomers in the groundwater at the Fuel Depot site would potentially pose 

unacceptable human health risks for hypothetical future land users at the site. 

5.6 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The removal action alternatives for the free product at Site 7, Fuel Depot, are as follows: 

Alternative 1: No Action 

Alternative 2: Oil Skimming with Hydrophobic Filters 

Alternative 3: Oil Skimming with Groundwater Depression 

The following sections will evaluate these removal action alternatives based on effectiveness, 

implementability, and cost. 

5.6.1 Alternative 1: No Action 

The no action alternative is evaluated to provide a comparative baseline against which other alternatives 

can be evaluated. Under this alternative, no removal action will be taken. In the no action alternative, the 

material is considered to be left “as is”, without the implementation of any removal, treatment, or other 

mitigating actions. 

049810/P 5-8 CT0 0270 



5.6.1 .I Effectiveness 

The no action alternative does not provide an effective solution and does not comply with1 the stated 

ARARs. However, given the interim nature of this removal action and the trace amount of free product 

that appears to exist, this site may be more effectively addressed by the final remedial action, making no 

action at this time moderately effective. 

5.6.4.2 Implementability 

Under the no action alternative, no removal action would be taken; therefore, there would not be 

difficulties or uncertainties associated with implementation. 

5.6.1.3 cost 

There are no capital, operational, or maintenance costs associated with this alternative. 

5.6.2 Alternative 2: Oil Skimmincr with Hvdroohobic Filters 

Oil skimming at Site 7 would utilize fixed canisters to filter and collect free product from the 

soil/groundwater interface by means of a hydrophobic membrane. Fixed canisters would be emptied 

weekly into a 275 gallon storage tank pending disposal. The storage tank will be installed within a 

secondary containment structure in the event of a tank leak or spill during filling. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in,accordance with appropriate.Federal and state regulaltions. ’ 

Based on the historic plume boundaries identified on Figure 5-2 and the most recent free product 

observations, fixed canisters will be deployed in or adjacent to wells 1, 4, 9, 10, 11, 12, and D (canister 

wells). These wells have been selected as they have consistently shown at least trace amounts of 

product. 

Further investigation of the integrity of the selected wells will be necessary prior to installation of the 

system. Some wells may have become fouled by sediment, limiting the ability of free product to enter the 

well. Alternately, sediment may have built up at the bottom, thereby limiting canister clearance. This 

alternative assumes that half of the identified wells are unusable for the reasons cited above and that four 

new monitoring wells will be installed to a depths of 22 feet bgs. New wells will be constructed of 4-inch 

PVC, with lo-foot well screens positioned so that the top of the well screen is 2 feet above the seasonal 

high water table elevation. 
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Operation of the system is expected to continue for 2 to 4 years. The following operation and 

maintenance requirements were assumed, to estimate an annual cost: weekly site visits to measure free 

product thickness, empty fixed canisters, track free product recovery, collect free product samples to 

characterize the material for recycling/disposal, and arrange for offsite transportation and disposal of the 

recovered product. 

A process flow diagram is shown on Figure 5-3. 

5.6.2.1 Effectiveness 

Alternative 2 should achieve the Removal Action Objective. The alternative will be protective of the 

environment. Since the site is isolated and access to the facility is limited, implementation of the removal 

action will not pose an unacceptable level of risk. There are no short-term impacts associated with this 

alternative. 

Alternative 2 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management. The alternative is effective in the long-term in that removal of the free product will facilitate 

future remedial actions planned for the site. 

Relocation of fixed canisters from well to well, depending on the location of free product, would increase 

system effectiveness and is feasible due to the stand alone nature of each canister. 

Fixed canisters will be effective at Site 7 due to its high hydraulic conductivity. The hydraulic conductivity 

of the subsurface at Site 7 is on the order of 0.039 to 0.122 ft/min (56 to 176 ft/day). Additionally, since 

the buoy maintains the filter at the water table, the seasonal fluctuations in the groundwater at Site 7 

would not impact system effectiveness. 

Fluid recovery rates for wells designed to recover only free product will generally be relatively low. The 

reduction in hydraulic head due to removal may be minimal, and the relatively small capture zone around 

each well head makes control of the free product plume difficult. 

During the 1998 free product recovery tests, sufficient free product was not present at the Fuel Depot to 

conduct a test. During the previous Northrup Grumman free product removal efforts, fixed canisters 

removed 0.1 gallons per month or less. However, in 1995 approximately 60 gallons were removed by 

hand bailing. Fixed canisters equipped with hydrophobic membranes are capable of removing free 

product down to a sheen. Since a trace amount is often all that is present in some of the wells at Site 7, 

this alternative may not be consistently effective in all wells. 
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5.6.2.2 Implementability 

The technology to be utilized under this alternative is well-proven and has been implemented successfully 

at Site 7. Implementation of this alternative will not negatively impact the ability to perform future 

remedial actions. Fixed canisters collect free product without the simultaneous collection of groundwater, 

eliminating the need for groundwater containment and disposal or onsite treatment and discharge. 

The services necessary to implement this alternative (i.e., used oil disposal) are readily available, as are 

materials required to install and operate the system. The system could be installed and operational within 

1 month. System maintenance requirements are not complex. 

Groundwater typically fluctuates 1 foot throughout the year, which is within the allowable buoy travel 

distance inside the fixed canisters. 

5.6.2.3 cost 

A detailed cost estimate is presented in Appendix D. The total estimated capital cost to install the system 

is approximately $100,000. Annual operating and maintenance costs are approximately $52,000 per 

year. 

5.6.3 Alternative 3: Oil Skimmina with Groundwater Depression 

Groundwater depression pumps will be installed in wells to depress the groundwater table and thereby 

concentrate product for removal and ‘control the free product plume. Floating skimmers with in-line 

pneumatic pumps perform product recovery in the wells. Two systems would be installed due to the 

presence of two discrete plumes at the site. 

For system 1, groundwater depression with free product recovery will be deployed in three newly installed 

wells (skimmer wells) located in the western half of the former UST location. Two wells will be installed 

60 feet apart in the locations formerly occupied by wells 5 and 7. The third well will be installed 60 feet 

west of the midpoint of the line connecting 5 and 7. This configuration has been selected as it is 

intersects the free product plume perpendicular to the groundwater flow direction and will take advantage 

of groundwater flow to carry additional product to the skimmer wells. System 1 will also include use of 

fixed canisters in wells 1, 2, 4, and 9. These wells have been chosen because they are located outside 

the area of influence of the skimmer wells and have historically exhibited product. An alternative to this 

layout would utilize more skimmer wells and install them throughout the free product plume area. If this 

alternative is selected, the specific layout and number of recovery wells will need to be determined during 

the design stage. 
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System 2 will be installed east of the eastern fence line. Two wells will be installed 60 feet apart, one 

adjacent to well 10 and one adjacent to well D. As with system 1, this conftguration has been selected as 

it intersects the free product plume perpendicular to groundwater flow, but the specific layout <and number 

of recovery wells would need to be determined during system design. 

Each system will utilize an air compressor to drive the pneumatic pumps connected to the floating 

skimmers. The compressors and system control panels will be .instalied within a temporary shed to 

prevent unauthorized access to the equipment. This will be important once the facility is transferred and 

the Navy is unable to limit access to this area. Power will have to be brought to the site from a nearby 

building.. The temporary shed will be located equidistant from the two systems. 

Systems will only be operated part of the year, from June through October, to take advantage of the 

seasonally low water table. The artificial depression of the water table by the systems should free 

residual product that is presently submerged, similar to the effects of the drought in 1995. All piping will 

be installed aboveground without insulation. When the system is shut down in October, piiping will be 

I V”,“. Previous data is not available for Site 7 that would enable the determination of an appropriate pumping 

rate to generate the necessary radius of influence. Data available from pumping tests performed at Site 2 

will be used,,since the subsurface lithofacies and hydraulic conductivity of the two sites are sirniiar. Given 

the well layout proposed here, groundwater would be pumped at a rate of approximately 60 gpm to 

generate a 4-foot groundwater depression within each well and a 40-foot radius of influence. Wells have 

been spaced 60 feet apart so that there is a 50 percent overlap of influence areas ensluring plume 

capture. The pumping rate may also change due to changes in system layout. For example, if more 

wells are used and product recovery is performed throughout the plume, a lower pumping Irate may be 

sufficient to ensure capture of the plume. This flow rate is comparable to the 30 to 60 gpm groundwater 

extraction rate used during Northrup Grumman free product removal activities at other NWiR.P Calverton 

sites. However, a more thorough analysis of an adequate pumping rate will need to be performed during 

system design to ensure that adequate drawdowns are achieved to capture the plume. The igroundwater 

depression pump probe will be set at 22 feet bgs. 

(“i-i 

Skimmer wells will be installed to a depth of 36 feet, assuming an average seasonal low water table 

elevation of 18 feet, the 4-foot drawdown, 10 feet between the probe and the groundwater depression 

pump, and an additional 4 feet below the pump. Wells will be constructed of 6-inch PVC and will be 

screened from 2 feet above the seasonal high water table, or 11 feet bgs, to 36 feet bgs, for a 25-foot well 

screen. Groundwater depression pumps will be submersible and may‘be either electric or pneumatic. 
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Each system will have its own 500 gallon temporary storage tank for recovered product. Recovered 

product will be transferred from skimmer wells via 3/8-inch discharge hose installed within l-inch 

polyethylene or PVC pipe to provide secondary containment and protection against leaks. Storage tanks 

will be equipped with tank full sensors to shut off power to the air compressor in the event the tank 

becomes full. Storage tanks will be installed within secondary containment structures in the event of a 

tank leak. A telemetry system will be installed to automatically notify the appropriate people in the event 

of a system shut down. The groundwater depression pumps will be operated on a separate circuit so that 

they continue to maintain the groundwater depression and control the free product plume. Fixed 

canisters will be removed from the wells by hand and emptied into the tanks, as needed. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in accordance with appropriate Federal and state regulations. 

Groundwater pumped from the wells to create and maintain the depression will be treated by GAC and 

then discharged hydraulically upgradient or side gradient of the skimmer wells. The specific number and 

size of the GAC units will need to be determined during the design stage, based on the selected pumping 

rate and groundwater contaminant concentrations. GAC units will be steel pressure carbon units so that 

groundwater can be treated and discharged under pressure, utilizing head generated by the groundwater 

depression pumps. Groundwater depression pumps should be sized for sufficient total dynamic head to 

remove the groundwater from the subsurface, convey it through the GAC units, and discharge it over a 

broad area using spray irrigation. Treated groundwater will be allowed to percolate into the subsurface 

and a discharge permit will be required. 

Individual spray irrigation nozzles can typically handle 8 gpm. Therefore, under the configurations 

proposed here, system 1 will require approximately 26 nozzles, with each nozzle discharging over a 

20-foot radius, requiring approximately 33,000 square feet (0.75 acres) for water discharge. System 2 will 

require approximately 15 nozzles, requiring approximately 18,850 square feet (0.43 acres) for water 

discharge. Sufficient area is available at the site. 

Operation of the system is expected to continue for 2 years, from April through December. Manual 

removal of free product collected in fixed canisters will continue year round. The following operation and 

maintenance requirements were assumed to estimate an annual cost: weekly site visits to measure free 

product thickness, empty fixed canisters, monitor product recovery, and perform routine maintenance, 

adjust the groundwater depression probe, collect free product samples to characterize the material for 

recycling/disposal, collect groundwater samples from each of the skimmer wells and from the GAC 

effluents to monitor carbon efficiency, and arrange for offsite transportation and disposal of the recovered 
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.--.\._ product. It has also been assumed that GAC units will require replacement once during the life of the 

system. 

A process flow diagram is shown on Figure 54. 

5.6.3.1 Effectiveness 

If free product is present, Alternative 3 should achieve the Removal Action Objective. The alternative will 

be protective of the environment. Since the site is isolated and access to the facility is limited, 

implementation of the removal action will not pose an unacceptable level of risk. There are short-term 

impacts associated with this alternative due to the surface discharge of treated groundwater. However, 

the GAC system will be sized appropriately to ensure that the permitted discharge limits are attained. 

Alternative 3 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management and surface discharge of treated groundwater. The alternative is effective in the long-term 

in that removal of the free product will facilitate future remedial actions planned for the site by mitigating 

the source of soil and groundwater contamination. 

_, -I.. Floating skimmers and fixed canisters are most useful at sites with moderate to high hydraulic 

conductivity. The hydraulic conductivity of the subsurface at Site 7 is on the order of 0.039 to 0.122 ft/min 

(56 to 176 ft/day). Additionally, since the buoy maintains the filter at the water table in both floating 

skimmers and fixed canisters, minor fluctuations in the groundwater elevation at Site 7 would not impact 

system effectiveness. Similar systems previously in operation at other NWIRP Calverton sites removed 

100 to 600 gallons of free product per year. 

Hydrophobic membrane filters are capable of removing free product down to a sheen. The effectiveness 

of this system relies on the depression of the groundwater below the seasonal low water table resulting in 

the release of submerged free product. If groundwater depression does not increase the amount of 

available free product above trace amounts within the area of influence of the skimmer wells, the floating 

skimmers will be ineffective. 

Deployment of fixed canisters in periphery wells will increase system effectiveness without adding to 

system complexity. However, they will be effective only if more than trace amounts of product are 

present. 

1- * 
This alternative will reduce the toxicity, mobility, and volume of the free product plume due tie the use of 

groundwater depression. The cones of depression generated in the skimmer wells overlap, preventing 

further migration of the plume. Depression of the groundwater will create a flow gradient of free product 
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FIGURE 5-4 

PROCESS FLOW DIAGRAM 
ALTERNATIVE 3: OIL SKIMMING WITH GROUNDWATER DEPRESSION 

SITE 7 - FUEL DEPOT 
NWIRP CALVERTON, NEW YORK 
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towards the skimmer wells, not only speeding product recovery but also increasing the amount of free 

product removed by the system. 

5.6.3.2 Implementability 

The technologies to be utilized under this alternative are well-proven and have been implemented 

successfully under similar physical conditions to those present at Site 7. Services and materials 

necessary for system installation and operation are readily available. Implementation of this alternative 

will not negatively impact the ability to perform future remedial actions at the site. New wells will need to 

be installed but this does not impact system implementability because the sandy subsurface makes for 

relatively simple installation. 

Groundwater typically fluctuates 1 foot throughout the year, which is within the allowable buoy travel 

distances of both floating skimmers and fixed canisters. 

System components are readily available from vendors and suppliers. Power will have to be brought to 

the site, but is available nearby. The system could be installed and operational within 3 months. Use of 

submersible pumps decreases the ease of system operation as they are more difficult to operate and 

maintain and have a shorter life span than surface mounted pumps. However, since the system is 

anticipated to operate intermittently for only 2 years, the shorter life span will not be an issue. 

Collection, treatment, and permitted discharge of groundwater will be necessary under this alternative 

increasing system complexity. There is sufficient room for discharge of the treated groundwater via spray 

irrigation. 

5.6.3.3 cost 

A detailed cost estimate is presented in Appendix D. The major cost items associated with this 

alternative include managing contaminated groundwater, procuring and installing system components, 

and operating and maintaining the system. The total estimated capital cost to install the system is 

approximately $750,000. Annual operating and maintenance costs are approximately $210,000 per year. 

5.7 COMPARATNE ANALYSIS OF ALTERNATIVES 

Table 5-l provides a summary of the comparative analysis presented below. 
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TABLE 5-1 

SUMMARY COMPARISON OF REMOVAL ACTION ALTERNATIVES 
SITE 7 - FUEL DEPOT 

NWIRP CALVERTON, NEW YORK 

No. Alternative Effectiveness Implementability Compliance 
with ARARs 

1 No Action Moderate High No 
2 Oil Skimming with Hydrophobic Low High Yes 

Filters 
3 Oil Skimming with Moderate Moderate Yes 

I 1 Groundwater Deoression 1 I I 

Offsite Treatment/ 1 

Yes 



5.7.1 Effectiveness 

If free product is present, the action oriented alternatives will comply with the ARARs identified and meet 

the Removal Action Objective. Alternatives 2 and 3 are protective of the environment, unlike the no 

action alternative. 

Given the interim nature of this removal action and the trace amount of free product that appears to exist, 

this site may be more effectively addressed by the final remedial action, making no action at this time a 

moderately effective response. 

Alternatives 2 and 3 are effective in the long-term as both alternatives will facilitate future remedial 

actions. Alternative 3 is the most effective in the short-term because it will control migration of the plume 

and the flow gradients generated in the subsurface should facilitate collection of greater amounts of free 

product. Alternative 3 would be expected to remove free product 10 to 100 times faster than Alternative 

2. However, the level of effectiveness of Alternative 3 for addressing the free product plume relies on the 

depression of groundwater below the seasonal low water table resulting in the release of submerged free 

product. This uncertainty makes Alternative 3 only moderately effective in addressing the free product 

plume at Site 7. 

The technologies used under alternatives 2 and 3 are capable of removing free product to a sheen, 

resulting in nearly complete removal of the free product. However, since free product Ilevels have 

typically been detected at only trace amounts, floating skimmers and fixed canisters may be ineffective in 

this application. Due to the inability of Alternative 2 to control migration of the plume and the potential 

ineffectiveness of the hydrophobic filters, overall effectiveness of Alternative 2 is low. 

Fluctuations in water table elevation will not impact the effectiveness of either Alternative 2 or 3 because 

both systems utilize technologies that are capable of responding to changes in the water table. 

Additionally, Alternative 3 will maintain a consistent groundwater depression. The higih hydraulic 

conductivity of the Site 7 subsurface makes alternatives 2 and 3 effective at Site 7. These physical 

characteristics of Site 7 have no impact on the effectiveness of the no action alternative. 

5.7.2 Implementability 

The no action alternative is the most easily implementable of the three alternatives because no removal 

action would be taken, and therefore, there would not be difficulties or uncertainties associated with 

implementation. 
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The technologies to be utilized for both alternatives 2 and 3 are well-proven and have been used at other 

NWRP sites. Alternatives 2 and 3 can be implemented in 1 to 3 months. Capital equipment necessary 

for the both alternatives is readily available from vendors and suppliers. Alternative 3 is less easily 

implemented than Alternative 2 because it requires the collection, treatment, and permitted onsite 

discharge of groundwater. 

Implementation of Alternative 2 would utilize existing wells at Site 7 to the maximum extent practicable. 

Alternative 3 requires the installation of new wells; However, due to the sandy subsurface conditions, 

well installation is not expected to significantly impact system implementation 

Operation and maintenance requirements for Alternative 3 are greater than for Alternative 2 due to added 

system complexity. 

5.7.3 Cost 

Detailed cost estimates for the removal action alternatives are provided in Appendix D. Capital cost for 

Alternative 2 is approximately $100,000. Capital cost for Alternative 3 is approximately $750,000. 

Operation and maintenance costs for alternatives 2 and 3 are $52,000 and $210,000, respectively. 

5.8 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

No removal action is recommended for the Fuel Depot at this time because the action oriented 

alternatives offer only low to moderate effectiveness, but require moderate to high expenditures for 

installation, operation, and maintenance. 

Given the interim nature of this removal action and the trace amount of free product that appears to exist, 

this site can be more effectively addressed by the final remedial action. 

5.9 ADDITIONAL DATA NEEDS 

The following information would have facilitated a more thorough and definitive evaluation of the 

proposed removal action alternatives. Collection of this data will be useful when evaluating future 

remedial actions for the soil and groundwater contamination at Site 7. 

Monitoring of the location and thickness of free product should continue to verify the presence and 

quantity of product. 
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Groundwater pumping tests would determine optimum pumping rates to maintain the giroundwater 

depressions and generate a sufficient radius of influence to capture the free product plume and/or 

contaminated groundwater. 

Evaluation of the infiltration rate of the site subsurface may be warranted to evaluate the feasibility of 

surface discharge of treated groundwater. 

The condition of the existing wells needs to be evaluated to determine which are viable for use for 

cleanup. 

Periodic monitoring for natural attenuation parameters, including dissolved oxygen, electron donors, 

hardness, and biological and chemical oxygen demand, would aid in determining the viabiliQ of natural 

attenuation as a final remedial action. 
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6.0 SITE IOB - ENGINE TEST HOUSE 

6.1 SITE DESCRIPTION AND BACKGROUND 

The following is a discussion of the site location and history, subsurface geology and hydrogeology, 

surrounding land use, and ecological setting of Site lOB, the Engine Test House. 

6.1 .l Site Location and History 

The Engine Test House is located in the south-central portion of NWIRP Calverton (see Figure l-2). A 

site layout map is provided on Figure 6-1. The area consists of a building, surrounding concrete apron, 

sparse woods, and open grassy areas. The Engine Test House was outfitted to operate jet engines prior 

to their installation in aircraft. 

Three structures are located to the north; these include the covered engine run-up area, the hush house, 

and the Fuel Calibration Area (Site 6A). The engine run-up area was used to test jet engines and fuel 

systems for leaks while operating the engines at elevated speeds. The hush house is a specially 

constructed building that allows aircraft engines to be operated at high speeds while containing the 

associated noise. The Fuel Calibration Area and related facilities lie several thousand feet to the north 

and were used in the testing of aircraft and engine systems. Aircraft fuel delivery systems were 

pressurized with fuel in the calibration area to test for leaks. 

A drainage swale and culvert from the Fuel Calibration Area are adjacent to and hydraulically upgradient 

of the Engine Test House. The Fuel Calibration Area has a free product layer and fuel-type chlorinated 

VOC contaminated groundwater that was discharged to the drainage swale and culvert from the late 

1980s to the early 1990s. In 1992, analysis of a sample of the water being discharged into the swale 

detected chloroethane, 1 ,l-dichloroethane, and 1 ,l, l-trichloroethane. As a result, the Ipresence of 

chlorinated VOC contaminated groundwater at the Engine Test House is likely attributable to activities at 

the Fuel Calibration Area. 

An UST was formerly located just south of the fenced area. This tank was removed in the mid-1990s. 

6.1.2 Geoloav and Hvdroaeolocry 

Based on previous subsurface investigations, the site is underlain by fine sand to 12 feet, the total depth 

that has been drilled at the site. 
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Groundwater at the site has been encountered at approximately 6 to 8 feet bgs and groundwater flow 

direction is to the southeast. Based on limited data, seasonal fluctuations in groundwater elevation 

appear to be 2 feet. The drainage ditch that runs along the western edge of the site, discharges to a 

shallow pond located approximately 900 feet south. 

6.1.3 Surroundina Land Use 

The Engine Test House is’ located on the eastern edge of the developed area of the facility and is 

completely surrounded by NWlRP Calverton. An excavated area several acres in size is located 

northeast of the Engine Test House. Its use is unknown. The nearest facility boundary is approximately 

1,500 feet to the south. Land use south of the boundary includes a golf course and an undeveloped 

wooded area. 

6.1.4 Ecolonical Setting 

The areas surrounding the Engine Test House support sparse woods and open grassy areas. Upland 

grasses such as fescues, panic grass, and broomsedge, and weedy forbs such as yellow sweet clover, 

pigweed, raspberry, and plantain dominate turf. This area was frequently mowed while NWIRP Calverton 

was in active operation, but since 1996 when the facility was shut down the grass has been allowed to 

grow. The weedy forbs are typical of lawns and likely were present when the area was mowed, but their 

coverage has likely been expanding since 1996. 

A narrow strip of oak-pine forest is located west of the Engine Test House. This forest is typical of 

coarse-textured upland soils. It is dominated by oaks, primarily scarlet and white, and pitch] pine, with a 

dense shrubby understory of early low blueberry. There are no areas on or adjoining the Engine Test 

House that meet the technical criteria for delineation as wetlands. 

When NWIRP Calverton was in active operation, the broad grassy lawns in this area were.of little or no 

value to most wildlife. Now that the lawns have been allowed to go to seed and become mixed with old 

field forbs such as raspberries, they provide quality habitat for species favoring early old field vegetation 

such as eastern meadowlark, upland sandpiper, grasshopper sparrow, and vesper sparrow. The forest 

edges to the west likely provide suitable habitat for species such as whitetail deer, northern bobwhite, 

eastern kingbird, indigo bunting, and song sparrow. Records maintained by the NYSDEC Natural 

Heritage Program do not include any documented sightings of special status species at coordinates on or 

near the site (CF Braun, 1998b). 
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6.2 PREVIOUS REMOVAL ACTIONS AND RELEVANT INFORMATION FROM PRIOR 

INVESTIGATIONS 

The’ Engine Test House was initially evaluated as part of a 1995 RCRA Facility Assessment (RFA) 

cesspool/leachfield investigation (HNUS, 1995b). During the RFA,. five soil gas samples and one 

groundwater sample from the soil/groundwater interface were collected.. Soil gas analytical results 

detected 1 ,l,l-trichloroethane, toluene, and xylene. Based on visual and field instrument analysis 

conducted during the sampling, there was evidence that fuel contamination may be present at the site. 

Subsequent testing during the RFA Addendum found that the cesspool at this site was not a source of 

environmental contamination. Seven soil and seven groundwater samples were collected from the 

around the cesspools and former UST. This testing found no detectable concentrations of VOCs in the 

groundwater around the cesspool. However, groundwater samples collected near the UST found fuel- 

type contamination (BTEX). In addition, the soil testing in this area detected TPH at the groundwater 

interface with a maximum concentration of 11,300 mg/kg. TPH at this concentration in soils indicates the 

presence of a free product layer (CF Braun, 1998b). Based on an interview with Northrup Grumman 

personnel, approximately 80 cubic yards of fuel contaminated soils were excavated during the tank 

removal in the mid-1990s. 

In 1997, a Phase 2 RFI was conducted at the site to determine the extent of remaining free product and 

fuel-type VOC contaminated groundwater. 

Ten soil borings were installed and soil samples were collected at the soil/groundwater interface. 

Samples were analyzed for TPH DRO and GRO. Soil samples ETS,BOl/EllWOl and ETSB03/ElTW03 . 
contained TPH DRO concentrations of 7,700 mg/kg and 8,500 mg/kg, respectively. These results 

indicated that a free product layer might be present in this area. Soil samples collected to the north, east, 

and south did not have detectable levels of TPH (CF Braun, 1998b). Figure 1 in Appendix E provides a 

tag map illustrating sample results and the estimated extent of potential free product. 

Temporary monitoring wells ET-TVV-01 through ET-TW-16 were installed at the Engine Test House in 

support of this and other investigations. Temporary monitoring well locations specific to the Engine Test 

House are shown on Figure 6-1. Fuel-type VOCs were found in samples from wells ET-TW-01, ET-TVV- 

02, and ET-W-03, located just downgradient of the former UST. Since other temporary monitoring wells 

did not exhibit evidence of fuel-type contamination, the extent of fuel-type VOC contamination consists of 

an area measuring approximately 4,800 square feet. Figure 2 in Appendix E illustrates the estimated 

extent of contamination. This contamination is not migrating quickly, as evidenced by hydraulically down 

gradient wells located approximately 140 feet from the UST location not being impacted (CF Braun, 

1998b). 
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In March 1998, an effort was made to perform free product recovery tests at the Engine Test House. 

However, due to an insufficient amount of free product in the wells, tests were not performed. 

6.3 SOURCE, NATURE, AND EXTENT OF CONTAMINATION 

Monitoring of free product thickness and depth to groundwater at the Engine Test House was performed 

from August 1995 though January 1996, and again in March, April, and August 1998. This data is 

summarized in Table 1 of Appendix E. Even though TPH results are consistent with the presence of free 

product, measurable free product was not observed during the 199511996 field activity and only a slight 

sheen was observed in wells ES and EQ during the March 1998 monitoring activities. These two wells are 

shown on Figure 6-l. No product was observed during the April or August 1998 site visits. 

6.4 FREE PRODUCT ANALnlCAL DATA 

Due to the insufficient amount of free product in wells at the Engine Test House during the field activities 

in March 1998, free product samples were not collected and analytical data is unavailable. 

6.5 STREAMLINED RISK EVALUATION i_._ 

The purpose of the streamlined risk evaluation is to provide a general assessment of the risks posed by 

the suspected free product plume at Site lOB, and the potential for the free product plume to act as a 

source of contaminants to other media. 

Based on historic information about the site presented in Section 6.1 .l and 6.2, subsurface contamination 

of soil and groundwater is likely attributable to releases from the UST formerly located at the site. The 

free product that exists at the soil/groundwater interface will continue to act as a source for groundwater 

contamination. Soil contamination has been identified at a depth that corresponds to the area of 

suspected floating free product and contaminated groundwater (4 to 6 feet bgs). As a result, soil 

contamination will be addressed under these media, and not as a separate media of concern (CF Braun, 

1998b). 

6.6 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The removal action alternatives for the free product at Site IOB, Engine Test House, are as follows: 

Alternative 1: No Action 

Alternative 2: Oil Skimming with Hydrophobic Filters 
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Alternative 3: Oil Skimming with Groundwater Depression 

Alternative 4: Excavation 

The following sections will evaluate these removal action alternatives based on effectiveness, 

implementability, and cost. 

6.6.1 Alternative 1: No Action 

The no action alternative is evaluated to provide a comparative baseline against which other alternatives 

can be evaluated. Under this alternative, no removal action will be taken. In the no action alternative, the 

material is considered to be left ‘as is”, without the implementation of any removal, treatment, or other 

mitigating actions. 

6.1 .l .l Effectiveness 

If a free product plume is present at Site 106, the no action alternative does not provide an effective 

solution and does not comply with the stated ARARs. However, given the interim nature of this removal 

action and the trace amount of free product that appears to exist, this site may be more effectively 

addressed by the final remedial action, making no action at this time a moderately effective option. 

6.6.1.2 implementability 

Under the no action alternative, no removal action would be taken; therefore, there would not be 

difficulties or uncertainties associated with implementation. 

6.6.1.3 cost 

There are no capital, operational, or maintenance costs associated with this alternative. 

6.6.2 Alternative 2: Oil Skimming with Hvdrophobic Filters 

Oil skimming at the Engine Test House would utilize fixed canisters to filter and collect free product from 

the soil/groundwater interface by means of a hydrophobic membrane. Fixed canisters would be removed 

by hand and collected product would be transferred to a 275 gallon storage tank pending disposal. The 

storage tank would be installed within a secondary containment structure in the event of a tank leak or 

spill. 

Recycling or disposal options for the recovered free product will be determined based on analytical 

results. Recovered oil will be handled in accordance with appropriate Federal and state regulations. 
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Based on the estimated extent of potential free product and recent field observations, fixed canisters will 

be deployed in existing wells ES and EQ and in newly installed wells adjacent to the locations of wells 

ET-lW-01 and ET-TW-03 (canister wells). These locations take advantage of groundwater flow to carry 

free product to the canister wells and are within the area of suspected free product. 

Further investigation of the integrity of the existing wells will be necessary prior to instakation of the 

system. Some wells may have become fouled by sediment, limiting the ability of free product to enter the 

well. Alternately, sediment may have built up at the bottom, thereby limiting fixed canister clearance. 

This alternative assumes that half of the identified wells are unusable for the reasons cited above and that 

one replacement well will be installed. The three new canister wells will be constructed of ‘Cinch PVC, 

with a lo-foot well screen positioned so that the top of the well screen is 2 feet above the seasonal high 

water table. Canister wells will be installed to a depth of 16 feet bgs. 

Operation of the system is expected to continue for 2 to 4 years. The following operation and 

maintenance requirements were assumed to estimate an annual cost: weekly site visits to empty fixed 

canisters, measure free product thickness and track amounts recovered, perform routine maintenance, 

collect free product samples to characterize the material for recycling/disposal, and arrange for offsite 

transportation and disposal of the recovered product. 

A process flow diagram of this alternative is shown on Figure 6-2. 

6.6.2.1 Effectiveness 

Due to the limited observations of free floating product at Site IOB, the effectiveness and ability of 

Alternative 2 to achieve the Removal Action Objective is uncertain. Since the site is isolated1 and access 

to the facility is limited, implementation of a removal action will not pose an unacceptable level of risk. 

There are no short-term impacts associated with this alternative. 

Alternative 2 complies with the ARARs identified in Section 2.0, specifically those pertainin!g to used oil 

management. The alternative will be effective in the long-term because if removal of the free product is 

possible it will facilitate future remedial actions planned for the site. 

The hydraulic conductivity of the subsurface at the Engine Test House is currently unknown. However, 

assuming it is similar to other sites at NWRP Calverton, fixed canisters are capable of being effective at 

the site. Additionally, since the buoy maintains the filter at the water table, the seasonal fluctuations in 

the groundwater at the site would not impact system effectiveness. 
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FIGURE 6-2 

PROCESS FLOW DIAGRAM 
ALTERNATIVE 2: OIL SKIMMING WITH HYDROPHOBIC FILTERS 
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Fluid recovery rates for wells designed to recover only free product will generally be relatively low. The 

reduction in hydraulic head due to removal may be minimal, and the relatively small capture zone around 

each well head makes control of the free product plume difficult. 

Fixed canisters equipped with hydrophobic membranes are capable of removing free product down to a 

sheen. Since free product levels have only been detected at trace amounts, fixed canisters may be 

ineffective at the site. 

6.6.2.2 Implementability 

The technology to be utilized under this alternative is well-proven and has been implemented successfully 

under similar physical conditions to those that exist at Site 1OB. Implementation of this alternative will not 

negatively impact the ability to perform future remedial actions. Fixed canisters collect free product 

without the simultaneous collection of groundwater, eliminating the need for groundwater containment 

and disposal or onsite treatment and discharge. 

The fixed canister enables the use of existing wells to the maximum extent practicable, simpliibing system 

implementation. 

The services necessary for implementation of this alternative (i.e., used oil disposal) are readily available, 

as are materials required to install and operate the system. The system could be installed and 

operational within 1 month. System maintenance requirements are not complex. 

Groundwater appears to fluctuate 2 feet throughout the year, which is within the allowable buoy travel 

distance within the fixed canisters. 

6.6.2.3 cost 

A detailed cost estimate is presented in Appendix E. The major cost items associated with this alternative 

include installing wells and purchasing and installing system components. The total estimated capital 

cost to install the system is approximately $80,000. Annual operating and maintenance costs are 

approximately $35,000 per year. 

6.6.3 Alternative 3: Oil Skimminn with Groundwater Depression 

Groundwater depression pumps will be installed in wells to depress the groundwater table and thereby 

concentrate product for removal and control the free product plume. A floating skimmer with an in-line 

pneumatic pump performs product recovery in the wells. Groundwater depression with free product 
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recovery will be deployed in one newly installed well (skimmer well) located between the locations of 

temporary wells ET-NV-01 and ET-TW-03. This configuration has been selected as it requires the 

smallest radius of influence to ‘capture of the plume. 

An air compressor will be utilized to drive the pneumatic pump connected to the floating skimmer. The 

compressor and system control panel will be installed within a temporary shed to prevent unauthorized 

access to the equipment. This will be important once the facility is transferred and the Navy is unable to 

limit access to this area. Power will have to be brought to the site from a nearby building. 

Since previous data is not available for Site 10B that would enable the determination of an appropriate ’ 

pumping rate to generate the necessary radius of influence, data available from pumping tests performed 

at Site 2 will be used, assuming subsurface conditions are similar. Groundwater will be pumped at a rate 

of 60 gpm to generate a 4-foot groundwater depression within the well and a 40-foot radius of influence. 

This fiow rate is comparable to the 30 to 60 gpm groundwater extraction rate used during Northrup 

Grumman free product removal activities at other NWIRP Calverton sites, However, a more thorough 

analysis of an adequate pumping rate will need to be performed during system design to ensure that 

adequate drawdowns are achieved to capture the plume. The groundwater depression pump probe will 

initially be set 4 feet below the water table elevation. Due to the 2-foot fluctuation in groundwater 

elevations, monthly adjustments of the probe depth may be required to ensure that the groundwater 

depression is maintained. 

The well will be installed to a depth of 28 feet, assuming a maximum low water table elevation of 11 feet, 

the 4-foot drawdown, 10 feet between the probe and the groundwater depression pump, and an 

additional 3 feet below the pump. The well will be constructed of 6-inch PVC and will be screened from 2 

feet above the seasonal high water table, or 6 feet bgs, to 28 feet bgs, for a 22-foot well screen. The 

groundwater depression pump will be submersible and may be either electric or pneumatic. 

Recovered product will be pumped to a temporary storage tank via 3/8-inch product discharge hose 

contained within l-inch polyethylene or PVC pipe. The polyethylene pipe will provide secondary 

containment for the discharge hose in the event of a leak. All piping will be aboveground. 

The system will be configured with a float switch in the storage tank to shut down power to the 

compressor in the event the tank fills. The storage tank will be installed within a secondary containment 

structure in the event of a tank leak or failure of the overfill protection device. A telemetry system will be 

installed to notify the appropriate people in the event of a system shut down. The groundwater 

depression pump will operate on a separate circuit so that it continues to maintain the groundwater 

depression and control the free product plume. , Recycling or disposal options for the recovered free 
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product will be determined based on analytical results. Recovered oil will be handled in accordance with 

appropriate Federal and state regulations. 

Groundwater pumped from the wells to create and maintain the depression will be treated by GAC and 

discharged hydraulically upgradient or side gradient of the Engine Test House. The specific number and 

size of the GAC units will need to be determined during the design stage, based on the selected pumping 

rate and groundwater contaminant concentrations. The GAC unit will be a steel pressure carbon unit so 

that groundwater can be treated and discharged under pressure, utilizing head generated by the 

groundwater depression pump. The groundwater depression pump should be sized for sufficient total 

dynamic head to remove the groundwater from the subsurface, convey it through the GAC units, and 

discharge it over a broad area using spray irrigation. Treated groundwater will be allowed to percolate 

into the subsurface, requiring a discharge permit. Individual spray irrigation nozzles can typically handle 

an 8 gpm flow rate. Therefore, under the configuration proposed here approximately eight nozzles would 

be required. Each nozzle discharges over a 20-foot radius, requiring approximately 10,000 square feet 

(0.23 acres) for water discharge. This space is available at the site. 

Operation of the system is expected to continue for 2 years. The following operation and maintenance 

requirements were assumed to estimate an annual cost: weekly site visits to measure free product 

thickness, monitor product recovery, perform routine maintenance, adjust the groundwater depression 

probe, collect free product samples to characterize the material for recycling/disposal, collect groundwater 

samples from the skimmer wells and the GAC effluent to monitor carbon efficiency, and arrange for offsite 

transportation and disposal of the recovered product. It has also been assumed that the GAC unit will 

require replacement once during the life of the system. 

All piping will be installed aboveground, without insulation. As a result, the system will be shut down and 

drained prior to winter. 

A process flow diagram of this alternative is shown on Figure 6-3. 

6.6.3.1 Effectiveness 

If free product is present, Alternative 3 should achieve the Removal Action Objective. Since the site is 

isolated and access to the facility is limited, implementation of the removal action will not pose an 

unacceptable level of risk. There are short-term impacts associated with this alternative due to the 

surface discharge of treated groundwater. However, the GAC system will be sized appropriately to 

ensure that the permitted discharge limits are attained. 
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FIGURE 6-3 

PROCESS FLOW DIAGRAM 
ALTERNATIVE 3: OIL SKIMMING WITH GROUNDWATER DEPRESSION 

SITE IOB - ENGINE TEST HOUSE DEPRESSION 
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Alternative 3 complies with the ARARs identified in Section 2.0, specifically those pertaining to used oil 

management and surface discharge of groundwater. If free product removal is possible, the alternative 

may be effective in the long-term because free product removal will facilitate future remedial actions 

planned for the site. 

Since the floating skimmer buoy maintains the filter at the water table, the seasonal fluctuations in the 

groundwater at Site 1OB will not impact system effectiveness. Hydrophobic membranes are capable of 

removing free product down to a sheen. However, free product has yet to be obsenred at the site at more 

than trace amounts, making this technology ineffective for removing free product. 

This alternative will reduce the mobility of the free product plume through the use of groundwater 

depression, regardless of the alternative’s product recovery ability. The cone of depression generated in 

the recovery well will prevent further migration of the plume. Depression of the groundwater may create a 

flow gradient of free product towards the recovery well. 

Overall, due to observations of only minimal amounts of product, the effectiveness of this alternative to 

address the suspected free product plume is uncertain. 

6.6.3.2 Implementability 

The technology to be utilized under this alternative is well-proven. Services and materials necessary for 

system installation and operation are’ readily available. Implementation’ of this alternative will not 

negatively impact the ability to perform future remedial actions at the site. A new well will need to be 

installed, but this does not impact system implementability because the sandy subsurface <and shallow 

well depth make for relatively simple installation. 

Power will have to be brought to the site, but it is available nearby, making implementation of this 

alternative feasible. The system could be installed and operational within 1 month. 

Collection, treatment, and permitted discharge of groundwater will be necessary under this alternative, 

increasing system complexity. There is sufficient room to discharge the treated groundwater via the spray 

irrigation system. 

6.6.3.3 cost 

A detailed cost estimate is presented in Appendix E. The major cost items associated with this alternative 

include managing contaminated groundwater, procuring and installing system components, aind operating 
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and maintaining the system. The total estimated capital cost to install the system is approximately 

$240,000. Annual operating and maintenance costs are approximately $80,000 per year. 

6.6.4 Alternative 4: Excavation 

Under this alternative, approximately 490 cubic yards of petroleum impacted soil would be excavated. 

This volume corresponds with the estimated extent of potential free product as shown on Figure 1 in 

Appendix E (3,290 square feet), between 4 and 8 feet bgs. The area of the plume that extends under the 

building was not included in this calculation due to the inability to excavate it without undermining the 

building. This alternative would require the removal of a portion of the concrete pad (3,290 square feet). 

For purposes of developing a cost estimate for this alternative, it was assumed that 5 percent of the 

petroleum impacted soil, approximately 25 cubic yards, would require disposal as RCRA hazardous 

waste due to the presence of chlorinated solvents. The soil excavated ‘from 1 to 4 feet bgs 

(approximately 365 cubic yards) would be stockpiled on site for use as clean fill. The concrete, with an 

assumed thickness of 1 foot, would be transported offsite for disposal as construction and demolition 

debris (125 cubic yards). It should be noted that all quantities are estimated, and actual quantities may 

vary. 

Soil excavation would extend below the water table to ensure removal of free product. The excavation 

would remain open to allow free product to collect on the exposed water surface. Product that 

accumulates and groundwater would be pumped out of the excavation into a storage tank. Free product 

and groundwater will be allowed to separate in the tank and then be disposed offsite as sepaiate waste 

streams. This period of collection and removal would continue until free product is no longer visibly 

apparent. 

The excavation will be backfilled to grade with stockpiled soil and certified clean fill brought to the site. 

The concrete will not be replaced. 

This alternative would include soil sampling at the soillgroundwater interface around the perimeter of the 

excavation and analysis for TPH DRO and GRO. TPH results of 1,000 mglkg or greater would indicate 

the presence of free product. Excavation would continue until soil sample TPH results were below 

1,000 mg/kg. 

Following sampling, analyzing, and evaluating the petroleum impacted soil, recovered product, and 

groundwater, appropriate disposal sites will be selected. Excavated soil will be loaded into dump trucks 

and transported offsite for disposal. Petroleum impacted soil disposal may be feasible under a beneficial 
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use determination. Disposal or recycling of waste streams will be in accordance with applicable Federal 

and state regulations and guidelines. 

A process flow diagram of this alternative is shown on Figure 6-4. 

6.6.4.1 Effectiveness 

Alternative 4 can be performed in compliance with the ARARs identified in Section 2.0. However, the 

alternative will only be partially effective at meeting the Removal Action Objective due to the potential for 

impacted soil to extend underneath the building and, therefore, be inaccessible. Excavation will reduce 

the volume of soil in the subsurface that could potentially contain free product, but some mat.erial will still 

be present to act as a source for soil and groundwater contamination. 

The groundwater in the area to be excavated is contaminated. Future fluctuations in the water table 

elevation may result in the contamination of clean fill that is placed at the site. 

,,-111.. 

Potential, short-term impacts associated with this alternative include transportation of the contaminated 

soil offsite, which introduces the potential for exposure of the surrounding community should an accident 

or spill occur. There is no community in the immediate vicinity of the excavation area. Excavation of the 

material will also potentially expose site workers to COCs. However, workers would be protected with 

appropriate personal protective equipment and site safety procedures. 

6.6.4.2 Implementability 

Implementation of this alternative will not negatively impact the ability to perform future remedial actions. 

The area to be excavated is open and, with the exception of soils under the building, is easily accessed 

by excavation equipment. Erosion and sediment control measures would have to be implemented to 

protect the swale on the western edge of the site from the effects of ground disturbing activities. The 

services and equipment necessary for implementation of this alternative are readily available and the 

removal action could be implemented within 1 month. There are no operation or Imaintenance 

requirements associated with this alternative. 

If free product is found to extend beneath the Engine Test House as determined by TPH levels greater 

than 1,000 mg/kg, excavation of that soil will not be feasible, resulting in an incomplete rernoval action. 

Even if the building could be shored or supported by some other means, restoration of a stable subbase 

below the building would not be possible. 
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FIGURE 64 

ALTERNATIVE 4: EXCAVATION 
SITE 1OB - ENGINE TEST HOUSE 
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Excavation near the building would also pose problems. The sandy nature of the subsurface results in a 

tendency for unsupported excavation walls to subside. Excavation too close to the building will result in 

subsidence that could undermine the building. As such, excavation activities will need to remain a set 

distance from the building in order to maintain a stable side slope and not undermine the building. An 

appropriate slope is on the order of l:l, which would require an 8-foot buffer between the excavation and 

the building, further limiting the amount of petroleum impacted soil that could be removed under this 

alternative. 

This alternative also requires the management of potentially contaminated groundwater and free product. 

6.6.4.3 cost 

A detailed cost estimated is presented in Appendix E. The major cost items associated with this 

alternative are analysis of waste streams and confirmatory samples, offsite transportation and disposal, 

and site restoration. There are no operation or maintenance costs associated with this alternative. The 

total cost for this alternative is approximately $210,000. 

6.7 COMPARATIVE ANALYSIS OF ALTERNATIVES 

Table 6-l provides a summary of the comparative.analysis presented below. 

6.7.1 Effectiveness 

Each of the action oriented alternatives complies with the ARARs identified. If free product is present, 

alternatives 2 and 3 meet the Removal Action Objective. Alternative 4 only partially meets the Removal 

Action Objective. Given the interim nature of this removal action and the trace amount of free product 

that appears to exist at the Engine Test House, this site may be more effectively addressedi by the final 

remedial action, making no action at this time a moderately effective response. 

Alternatives 2 and 3 are not effective because technologies that are utilized in both alternatives are 

capable of removing free product only to a sheen. Since free product levels have only been detected at 

trace amounts, floating skimmers and fixed canisters may be ineffective at this site. 

Alternative 4 would be moderately effective in the short term by removing the soil in which the free 

petroleum product is suspected of existing. However, the alternative is unable to fully remove all of the 

impacted soil. Alternative 4 is also moderately effective in the long-term as it assures removal of at least 

some of the free product plume. This will facilitate future remedial actions planned for the site by 

mitigating some of the source of soil and groundwater contamination. Similar assurances cannot be 
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TABLE 6-I 

SUMMARY COMPARISON OF REMOVAL ACTION ALTERNATIVES 
SITE 106 - ENGINE TEST HOUSE 
NWIRP CALVERTON, NEW YORK 

No. Alternative Effectiveness Implementability Compliance Offsite Treatment/ cost 
with ARARs Disposal Required 

Capital O&M 
1 No Action Moderate High No No $0 $0 
2 Oil Skimming with Hydrophobic Low High Yes Yes $80,000 $35,000 

Filters 
3 Oil Skimming with Low Moderate Yes Yes $240,000 $80,000 

Groundwater Depression 
4 Excavation Moderate Low Yes Yes $210,000 $0 



assumed for alternatives 2 and 3. There are short-term impacts associated with Altem:ative 3, the 

discharge of treated groundwater, and Alternative 4, excavation and offsite transportation of petroleum 

impacted and RCRA hazardous soil, groundwater, and recovered product. 

Fluctuations in the water table elevation will not impact the effectiveness of either Alternative 2 or 3 

because the technologies used in both alternatives are equipped with buoys capable of responding to 

changes in the water table. Fluctuations in the water table will impact the effectiveness of Alternative 4 

because contaminated groundwater will come into contact with the clean fill, potentially contaminating it. 

The physical characteristics of the site have no impact on the effectiveness of the no action alternative. 

6.7.2 Implementability 

The no action alternative is the most easily implementable of the four alternatives because no removal 

action would be taken, and therefore, there would not be difficulties or uncertainties associated with 

implementation. Of the remaining alternatives, Alternative 2 is most easily implemented because it only 

requires management of the recovered oil. Alternative 3 also requires management of extracted 

groundwater, and Alternative 4 requires management of a large quantity of petroleum impacted soil and 

groundwater. 

Alternatives 2 and 3 require the installation of new wells. However, due to the sandy subsurface 

conditions, this is not expected to significantly impact implementation of either alternative. 

The implementability of Alternative 4 is low due to the sandy nature of the subsurface and the potential for 

the free product plume to extend beneath the structure. Both issues limit the amount of petroleum 

impacted soil that could be removed under the alternative. 

Alternatives 2, 3, and 4 are all able to be implemented in 1 to 3 months. Capital equipment and services 

necessary for the these three alternatives are readily available from vendors and suppliers. Operation 

and maintenance requirements for Alternative 3 are greater than for Alternative 2 due to additional 

system complexity. Alternatives 1 and 4 have no operation or maintenance requirements. 

6.7.3 Cost 

Detailed cost estimates for the removal action alternatives are provided in Appendix E. 

Alternative 2 is the least expensive of the action-oriented alternatives with a capital cost of approximately 

$80,000. Alternative 4 is slightly less expensive than Alternative 3, with capital costs of approximately 

$210,000 and $240,000, respectively. 
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6.8 RECOMMENDED REMOVAL ACTION ALTERNATIVE 

No removal action is recommended for the Engine Test House at this time because none of the three 

action oriented alternatives offer a high level of both effectiveness and implementability. While TPH 

levels found in soil samples at the .soil/groundwater interface seem to indicate the presence of free 

petroleum product at the site, observations in existing and temporary monitoring wells have yet to detect 

free floating product. Additionally, sampling of hydraulically down gradient wells located approximately 

140 feet from the UST location indicates that contamination is not migrating quickly as these wells have 

not been impacted. Existing groundwater and soil contamination should be further evaluated as part of 

the Corrective Measures Study, planned for the site. 

6.9 ADDITIONAL DATA NEEDS 

The location and thickness of free product should be periodically monitored prior to and during the 

Corrective Measures Study in an effort to locate and verify the presence of the plume. 

For purposes of evaluating future remedial actions at the site, performance of groundwater pumping tests 

would determine optimum pumping rates to capture the contaminated groundwater plume and may be 

necessary at a future time. 

Periodic sampling of site groundwater and analysis for natural attenuation parameters, including 

dissolved oxygen, electron donors, hardness, and biological and chemical oxygen demand, would aid in 

determining the viability of natural attenuation as a final remedial action. 
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APPENDIX A 

FREE PRODUCT RECOVERY SYSTEM COMPONENTS 



Passive Oil Skimming - Fixed Canisters 
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Passive Oil Skimming - Fixed Camisters 
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Passive Oil Skimming - Floating Skimmers 
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SITE 2 - FIRE TRAINING AREA 

B.l Estimated Extent of Contamination Figures 

B.2 Free Product Recovery Field Activities 

B.3 Free Product Thickness Summary Data 

8.4 Free Product Sample Analytical Results 

B.5 Cost Estimates 
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B.2 FREE PRODUCT RECOVERY FIELD ACTlVlTlES 



1 .O INTRODUCTION 

From March 30 to April 2, 1998, CF Braun conducted free product thickness measurements, 

collected free product samples, and performed free product recovery tests al: the NWIRP 

Calverton. The sites investigated were Site 2 - Fire Training Area, Site 6A - Fuel Calibration . 
Area, Site 7 - Fuel Depot, and Site 1OB - Engine Test House. The results of the testing are 

provided in this section. 

1.1 Free Product Recoverv Procedure 

The free product recovery test consisted of removing the free product, with dedicated 0.2~inch 

inside diameter (I.D.) polyethylene tubing lowered into the well to the free product layer and 

attached to silicon tubing in conjunction with a peristaltic pump. The product was removed at a 

low flow rate (approximately 0.1 liter per minute) until air bubbles were noted in the tubing. The 

tubing was then lowered again to the mid point of the remaining product thickness and repeated 

until the rate of water collected equaled the rate of free product collected. The product 

removed was containerized and later sent for laboratory analysis. After the product was 

removed, a Kech interface probe was used to measure the product thickness and was 

referenced to the top of the PVC casing. Free product measurements were collected 

periodically for the next 24 to 48-hours, depending on which test was in effect. See Attachment 

for Free Product Recovery Test Sheets. 

Free product recovery tests were to be conducted at each site. However, free product was not 

found at the Engine Test House and the Fuel Depot during this round of testing. As a result, 

free product recovery tests were limited to the Fire Training Area and the Fuel Calibration Area. 
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2.0 FIRE TRAINING AREA 

Activities conducted at the Fire Training Area consisted of free product thickness 

measurements, free product sampling, and free product recovery tests. 

2.1 Free Product Thickness Measurements 

On March 30,1998, water level and free product measurements were collected in 19 existing 

monitoring wells located at the Fire Training Area. The measurements were concentrated in 

the monitoring wells located within the area covered by the existing Air Sparging System. 

The measurements were collected using a Kech interface probe and were referenced to the top 

of the PVC casing. See Attachment for ProductIGroundwater Level Measurements and 

weather conditions. The probe was wiped clean with deionized water spray and a paper towel 

between wells and was decontaminated with Liquinox and methanol between sites. 

A floating free product was observed in 5 monitoring wells and product thickness’ ranged 

between 0.005’ and 0.22’. The two wells with the thickest layer of free product and located 

most remote from each other were selected for the Free Product Recovery Test and free 

product sampling. These two wells were MW-CY and MW-DS with product thickness’ of 0.22’ 

and 0.06’, respectively. 

2.2 Free Product SamPling 

Two free product samples were collected at the Fire Training Area. On March 31 and April 1, 

1998 a composite free product sample was collected from MW-CY. A total of 675 milliliters (ml) 

of product was removed from the well during the first Free Product Recovery Test (composite 

sample number 1) and placed into two 8-ounce (02) jars. Approximately 250 ml of product was 

removed from the well during the second Free Product Recovery Test (composite sample 

number 2) and placed into an 8-02 jar. The product samples were stored on ice until April 2, 

1998 when they were transferred to the appropriate bottleware and shipped via high hazard 

shipping containers to Quanterra Laboratory. The laboratory analysis consisted of Target 
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_,*, ‘.\. Compound List (TCL) volatile organic compounds (VOCs), semi-volatile organic compounds 

(SVOCs), polychlorinated biphenyls (PCBs,) Pesticides, RCRA Metals (8) flash point, heat 

value (BTUs), chloride, and ash content. 

The samples were collected by removing the free product with dedicated 0.25inch I.D. 

polyethylene tubing lowered into the well to the free product layer and attached to silicon tubing 

in conjunction with a peristaltic pump. The product was removed at a rate of 200 ml per minute 

during both composite samples until no further product could be removed from the well. Water 

was decanted from the free product prior to sample collection. 

The initial free product thickness during the first composite sample was 0.22’ and was observed 

to be a brownish-black color with a greenish tint, 17 degrees C, and have strong petroleum/fuel 

odors. The initial free product thickness during the second composite sample was 0.11’ and 

was observed to have the same color and odors as the first sample, but had a temperature of 

18 degrees C. See Attachment for sample log forms. 

On March 31 and April 1, 1998, a composite free product sample was also collected from MW- 

DS. Approximately 75 ml of product was removed from the well during the first Free Product 

Recovery Test (composite sample number 1) and placed into an 8-0~ jar. Approximately 15 ml 

of product was removed from the well during the second Free Product Recovery Test 

(composite sample number 2). However, the product recovered during the second composite 

sample could not be decanted from the water. As a result, a sufficient volume of free product 

was not retrieved. 

The product sample was stored on ice until April 2, 1998 when it was transferred to the 

appropriate bottleware. Water was decanted from the free product again and all of the 

analyses were combined into one 40 ml vial. The sample was shipped via high hazard shipping 

containers to Quanterra Laboratory. 

i,, 

The initial free product thickness during the first composite sample was 0.07’ and was observed 

to be a brownish-black color, 17 degrees C, with strong petroleum/fuel and sulfur odors. The 

initial free product thickness during the second composite sample was 0.07’ and was observed 
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to have the same color and odors as the first sample, but had a temperature of 16 degrees C. 

See Attachment for sample log forms. 

2.3 Free Product Recovery Tests 

On March 31, 1998 Test Number 1 of the Free Product Recovery Test began at 11:20 AM in 

MW-CY. Weather conditions were sunny, warm, and 80 degrees F. The initial free product 

thickness was 0.22’ and 675 ml of product and 675 ml of water were removed at a rate of 

200ml per minute. This first test ran for 20 hours and ended the next morning, April 1, 1998 at 

7:30 AM. At the end of the test the product thickness was 0.11’ and had recovered 50%. 

On April 1, 1998 Test Number 2 of the Free Product Recovery Test began at 7:50 AM in MW- 

CY. Weather conditions were cloudy, 60 degrees F, with a slight breeze in the morning, 

However, between 12:30 PM and 4:00 PM there was a light to moderate rainfall and after 4:30 

PM the rain was very hard and lasted throughout the night. This rain event did not appear to 

have a direct effect on the water level in the well. See Attached data sheets for that 

information. No rain fell on April 2 or April 3, .1998. The initial free product thickness was 0.11’ 

and 250 ml of free product and 550ml of water were removed at a rate of 200ml per minute. 

This second test ran for 48-hours and ended on April 3, 1998 at 7:50 AM. At the end of this test 

the product thickness was 0.04’ and had recovered 36.4%. 

On March 31, 1998 Test Number 1 for the Free Product Recovery Test began at 1:20 PM in 

MW-DS. Weather conditions were sunny, warm, and 80 degrees F. The initial free product 

thickness was 0.07’ and 75ml of product and 700ml of water were removed at a rate of 190ml 

per minute. This first test ran for 18 hours and ended the next morning, April 01, 1998 at 7:30 

AM. At the end of the test the product thickness was 0.07’ and had recovered 100%. 

On April 1, 1998 Test Number 2 of the Free Product Recovery Test began at 8:20 AM in MW- 

DS. Weather conditions were cloudy, 60 degrees F, with a slight breeze in the morning. 

However, between 12:30 PM and 4:00 PM there was a light to moderate rainfall and after 4:30 

PM the rain was very hard and lasted throughout the night. This rain event did not appear to 

have a direct effect on the water level in the well. See Attached data sheets for that 

information. No rain fell on April 2 or April 3, 1998. The initial free product thickness was 0.07’ 
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and 15ml of free product and 640ml of water were removed at a rate of 130ml per minute. This 

second test ran for 48-hours and ended April 3,1998 at 8:20 AM. At the end of tihis test the 

product thickness was 0.03’ and had recovered 43%. 

On March 31, 1998 at 3:30 PM, the Air Sparge System was turned on, remained running during 

both Free Product Recovery Tests, and may have had an effect on the tests. See attached 

data sheets for actual levels. 
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PRODUCTlGROUNDWATER LEVEL MEASUREMENTS 

FIRE TRAINING AREA 

Project Name: NWIRP Calverton 

Project Number: CT0 279 / 7398 

Date: 03/30/98 

Weather: Mostly sunny, warm 70 degrees F, and a light breeze. 

Well Identification Well Casing Product Level Static Water Product Comments 

Diameter and (feet btoc) Level (feet btoc) Thickness (feet) 

Material 

DC 4” PVC N/A 18.64 0 

DU 4” PVC N/A 14.11 0 

DT 4” PVC N/A 14.64 0 

DS 4” PVC 14.52 14.58 0.06 Heavy type oil 

DR 4” PVC 13.99 14.00 0.01 Sheen 

DN 4” PVC 13.15 13.155 0.005 Sheen 

DP 4” PVC N/A 13.12 0 

DG 4” PVC 12.74 12.79 0.05 Heavy type oil 

DV 4” PVC N/A 16.28 0 

DM 4” PVC N/A 12.34 0 

DH 4” PVC N/A 11.75 0 

DX 4” PVC N/A 12.32 0 

DW 4” PVC N/A 11.07 0 

DL 4” PVC N/A 11.56 0 

cx 4” PVC N/A 12.90 0 

CY 4” PVC 12.76 12.98 0.22 Heavy type oil 

DI 4” PVC N/A 11.65 0 

DJ 4” PVC N/A 13.89 0 

DK 4” PVC N/A 12.76 0 



SAMPLE LOG SHEET 

r.., , _ 

.-. 

a Spring 
a bke 
a Stream 
a Lagoon/Pond 
8 Other fkc ?c&uct 

eroject Site Name AW/RP- c4JEi’?T0n/ Project Site Number 73% - 070/ 

a LOW Concentration 
l High Cohcentration 
a grab 
0 Composite 
l Grab - Composite 

ObservatiodNotes 



SAMPLE LOG SHEET 

a Spring 
0 Lake 
0 Stream 
a Lagoon/Pond 
8 Other fkc %oduc.t 

project Site Name /l/w/&P- C~LUERTOAJ Project site Number 739s - 070/ 

Source No. ff- Fp-PS~f Source Location t=h n-r/tk.ry /q/e* 

Signature(s): ad &A 

Type of Sampte 

a LOW Concentration 
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FREE PRODUCT RECOVERY TEST FIELD SHEET TESI- ,,a 

NWIRP CALVERTON l a0 - thr) 

Site: fif( 7rpmm3 P/La 

Well No. cI/ pate: 3 -a-98 

Well Size/Type: y”- Pv*f Depth to Water. /2,44 ’ bhc 

Total Well Depth: 2a.23 4 stb~ DC+ tta b&f: /;2,& bhc 

Initial Free Product Thiiss: 08 22 ’ Color: &-n-~1*ck ( 9-2 

Odor: F&it / P~+mh# Temperature: /7oc l 

Total Vobme of Free Product Recovered: 675 */ 

Target limo (hrs)’ Actuai time Thickness Measurement 
D7P 

?%We’ DRY-E Bm’ 
(&et) 

0 3-31-96 
11.17 

llZ0 lZ.$Z 4405 ' 

1 I 
IZ.77 

1220 /1*&S d,oP 

2 
lZrl7 

1320 /Z.fS A08 f 

G 
IS.77 

/r/20 It.&5 &a$ ' 

97 /r20 v 
12177 
f2.86 b,o4 / 

1 
16 t - - 

/ v 20 0730 4/- 0 l-4 8 :t :‘s’s a// 
46 - - 

L 

1. Times are approximate. If the well recovers faster, then shorter time intervab will be 



FREE PRODUCT RECOVERY TEST FIELD SHEET 
NWIRP CALVERTON 

Site: cc rroc4r4 &* 

Well No. CY 

Well Sizeflype: 
If rn P/C 

Total Well Depth: aa. 

initial Free Product Thickness: O,li f 

Odor. 64 1 / Pd crcl4fuae 

Date: _ 4-0~98 

Total Volume of Free Product Recovered: 
dS0 -1 

I Target T&mm Ihs\’ I Actuai Time 1 Thickness M-1 

Emes are approximate. If the well recovers faster, then shorter time intervals will be 

Test Performed By: -PAUL DRVIS /v.hee#li $kttor~ 
03n co/kc&& j 



FREE PRODUCT RECOVERY TEST FIELD SHEET 

NWIRP CALVERTON 

site: F;,c IfaIAwj, /e&q 

Well No. DS Date: 

Well SizeTType: 
4” - PVC Depth to Water: 

Total Well Depth: t90./0 ’ ec DC+ to Produr 

initial Free Product Thickness: 0107 / Color. 

Odor: &z zz-~~.AorS) Temperature: . 

Total Volume of Free Product Recovered: 
= 75#J - 

/T°C 

1 Thickness Measurement 1 

1. Ties are approximate. If the well recovers faster, then shorter time intervals will be 



FREE PRODUCT RECOVERY TEST FIELD SHEET 

NWlRP CALVERTON 

Site: 

Total Volume of Free Product Recovered: 

fir< 7b IA 64 7 AYei - 

Well No. D5 

Well Size/Type: 4” ?VC 

Total Well Depth: ao,i0’ UC 
Initial Free Product Thiduress: 

Odor‘ 

Date: 

lo-/S c7/ 

v?d/- 98 

Depth to Water. Nt57 ’ 6 k 

IkpK to P/odtaf: /r/&ii / 

c0i0r: 6 IOu.A.>4 * 5 I.‘& 

Temperature: /6 O c 
1 

Target Time f hnl’ I Actual Time \ Thickness M-1 

0 I nQ/!fl r/c 

1 I r*a A 1 I:?z ,4A / r I 

16 - 

24 

1. Times are approximate. If the well recovers faster, then shorter time intervals will be 
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TETRA TECH Nus, INC. CALCULATION WORKSHEET 
PAGE / OF / 

CHECKED BY APPROVED BY 



8.3 FREE PRODUCT THICKNESS SUMMARY DATA 



Table 1 
Free Product Thickness and Depth to Water 

Site 2 - Fire Tralnlng Area 
NWIRP, Cab&on, New York 

MonthNear 
DG (01) 1 

Jul-95 0.06 15.97 1 
Aua-951 0.03 16.28 ( Sep-95 

I 
d,64 ~- IT: 

16.28 - -. ~. . . _.- 
Ocl-95 0.24 16.70 I 

DH (02) 
0.25 15.18 
0.06 - -- 15.33 . .._ .- -- 
0.05 15.93 

DI (03) 
0.00 14.87 
0.02 15.17 ~- _--- 
0.05 15.56 --- .-.- 
0.02 15.66 
0.03 15.55 
o.oii is.iz 

DJ (04) 
17.18 __ _- --_- 
17.49 

Average Free Product Thickness ffeetUDc 

I ~.---- -------- -- 16.24 t 

0.01 16.05 I 
.__-. .-~~ __ I 
~- ----1~~1 16.59 

16.70 I 
i5.6: 
i6.4( 

0.25 
. -_ 

16.82 
0.05 Iii.35 

7zTpGi 

0.03 14.58 
o.do - _ 
0.27 

j 

1 

I 

I 

t 

I 

1 

1 
- 

.~ ---- 
17.88 
18.11 _._ -...- -_~-- 
17.89 _- -- 
17.60 

7 
16.88 . ..-- -- 
16.60 

15.05 0.15 16.12 
1 14.96 0.31 1 15.77 

14.30 0.23 

)th to Water (fe 
DN (08) 

0.01 16.44 
0.00 16.73 .-.--~. ___ 
0.05 17.07 
0.05 17.15 
0.02 17.10 
0.00 16.87 

7ITpi3r 

0.00 16.00 
0.00 15.89 --.-.~- -_ 
0.01 - - .~ --.-__. 
0.00 - _-.- ..-.._ 
0.00 
0.00 - -..-. .-.-. 
0.00 

o.00 

0.00 16.22 

0.01 13.16 
0.01 12.96 
0.00 13.54 

TziTpm 

DT(l4j - 
17.93 
16.22 
la.61 ._-.. ~~ ._ __ 
la.71 
la.61 
ta.34 

1 97.89 
17.60 .__ -- 
17.39 

DS (13) 
0.73 la.23 

DU (15) 
17.36 --.- __-_ 
17.68 
18.15 _- -_ 
18.15 
la.04 
17.76 

1 

DO (16) 
19.06 
19.36 
19.70 
19.77 
19.64 
19.36 

1 16.96 
la.59 
la.40 

ox (17) 
15.47 
15.76 
16.11 
16.27 
16.08 
15.80 

1 15.41 

DW (16) 
14.20 
14.50 
14.64 
14.93 
14.78 -- - 
14.50 

7 
13.74 
13.55 

- -- .._-._ 
1.01 la.99 
0.91 19.32 
0.84 19.39 
0.51 19.09 --- .._--- 
0.20 la.50 
0.45 I la.19 

--pITi 
17.01 

_-..- -- _ I - __ --z: 

22.72 0.07 18.01 - _-. -- _ 
22.86 0.13 la.27 

0.01 I 14.82 

o.00 
0.00 

0.04 -- ~.. -... 
0.04 

_...... --.-~-- - ____.. _..._.~~~~. 
14.10 0.12 ..~ ----- _----_ .~ ~_ 

0.01 
0.03 . ^ _ - -_ _-~ 
0.08 

NM _.-- 
NM 
NM _..- . 
NM 

-LL.-.- - 

0.13 
0.12 - --. ~~_.. _ 
0.09 
0.08 

0.29 
0.25 .- 
0.19 
0.19 

0.17) 
0.00 14.78 

____ 
G&K 

0.06 14.74 

0.13 

o.osl 
0.08 17.73 

T.so m 
17.72 trace 17.15 

la.64 0.01 14.00 0.06 14.58 14.64 14.11 
la.47 0.01 13.79 0.09 14.43 14.44 13.93 
NM 0.00 14.35 0.05 15.05 15.01 14.49 

1 16.56 0.01 I 14.05 0.07 1 14.69 7 --px 

7 
15.75 

113.85 
13.98 

Mar-981 0.05 12.75 11.75 11.65 13.89 12.76 
13.72 12.59 
14.35 13.23 

I 13.99 I 12.86 

11.07 
io.aa 
11.48 

111.14 

ii.58 11.48 
12.18 12.11 

I 11.84 I 11.75 
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Table 2 
Average Free Product Thickness 

Site 2 - Fire Training Area 
NVVIRP, Calverton, New York 

Page 1 of 2 

MonthNear Average Free Product Thickness (feet) Site 
DG (01) DH (02) DI (03) DM (07) DN (08) DV (09) DP (10) DR (12) DS (13) Average 

Jan-90 0.28 0.00 0.08 0.02 0.01 0.10 0.22 0.00 trace 0.08 
Feb-901 0.16 I 0.00 I trac :e 0.08 0.01 trace 0.41 0.00 trace 0.07 
Mar-901 0.09 1 0.00 1 0.24 0.05 0.01 trace 0.13 0.00 trace 0.06 
Am-901 0.17 1 trace 1 0.03 -0.10 0.00 trace 0.11 0.00 0.00 0.04 

I 0.03 I trace I trace I trace I trace I 0.00 I trac 

Jul-91 0.20 0.10 1 c._ 
Aug-91 0.22 O.l- 38-1 0.09 1 0.00 i 0.09 1 0.00 1 0.00 1 0.00 1. 0.07 --- 

-- Sep-91 O.-i4 0.07 0.01 0.12 0.00 0.17 trace -. -___- 
act-91 0.22 0.02 0.02 0.10 trace 0.00 0.00 -.- 
Jan-931 0.01 I 0.03 I 0.00 I 0.10 I 0.04 I 0.00 I 0.00 I 
Feb-93 0.00 1 0.00 1 0.00 I 0.10 1 0.00 0.00 0.00 ___ 1 1 
May-93 0.06 1 0.04 1 0.00 I 0.03 I 0.0 
Jun-93 0.13 , I I I ,-I---L-.. .I-- -.J-..- __ 
Jul-94 0.06 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 1 0.00 ~--- 1 -.- 0.01 - 1 -- 0.00 1 0.01 .__ 

Aug-93 0.13 0.02 0.00 
Sep-93 0.15 0.17 0.00 -___- 
act-93 0.17 0.70 0.00 
Nov-93 0.16 0.68 0.00 

- 

_-___.-__ 

- -4 
Apr-94 

Mav-94 

- 
C 1.00 0.01 0.01 CL00 

Dee-93 0.04 0.11 0.00 _--- I I I 
- 

0.10 0.01 0.05 0.00 
Feb-94 0.00 I 0.00 I 0.00 I 0.13 

0.07 
0.00 0.00 -0.00 
0.00 0.00 

--- 
- __-.--. -- 

0.02 0.01 0.00 __--- 
0.01 0.01 0.00 

Jun-9d 0.00 0.01 0.00 - 
0.00 0.00 0.00 _-.- .- 
0.00 0.01 0.00 ___- 

- 
- 

Nov-94 
Dee-94 .O.OO 0.08 0.00 0.01 , _- 
Jan-95 0.00 0.01 0.00 0.14 
Feb-95 0.00 0.00 0.00 0.04 
Mar-95 0.00 0.00 0.00 0.10 



Tad;* 2 
Average Free Product Thickness 

s;rt&$p~‘$& yp,&riitig Area 

NWIRP, Calverton, New York 
Page 2 of 2 

1990 data: Final Site investigation Report, Appendix C, Table 1 (CF Braun, 1995) 
1991 data: Final Site Investigation Report, Appendix C, Well Measurement Logs (CF Braun, 1995) 
Jan 93 - Sep 96: Table 3-9 Free Product Data 
Jan - Feb 96: Monthly Monitoring Report from Miller Env. (letter to NYSDEC) 
Nov 97: Work Plan Addendum 
March/April 98: Summary Table, Field Activities 
Note: Site Averages for April and August 1998 include a product level thickness of 0.04’ and 0.09’, 

respectively, in well FT-MW-02-S. 

8/31/98; 11:41 AM 



B.4 FREE PRODUCT SAMPLE ANALYTICAL RESULTS 



CTOi - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: DR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 
03/31198 
CBD130132001 
NORMAL 
0.0 % 

BTU/L 

BTU PER POUND 

MISCELLANEOUS PARAMETERS 

CHLORIDE 

FLASHPOINT 

RESULT QUAL CODE 

21ooo ! 

2690 I 
115 

Page 1 

FC-FP-BV-01 
03/31198 
CBDl30132001 
NORMAL 
0.0 % 

DEG F 

IESIJLT QUAL CODE 

!looo ! 

FC-FP-BV-01 
03/31198 
C8D130132001 
NORMAL 
0.0 % 

UGlG 

IESULT QUAL CODE 

!lOoo ! 

7?--+-- 

FC-FP-CG-01 
03131198 
CEO1301 32002 
NORMAL 
00% 

BTU/L 

IESULT QUAL CODE 



CT0270 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-CG-01 FC-FP-CG-01 
03l31198 03/31/98 
CBD130132002 CBDl30132002 
NORMAL NORMAL 
0.0 % 0.0 % 
DEGF UGlG 

RESULT QUAL QUAL CODE 

I 

BTU PER POUND 

MISCELLANEOUS PARAMETERS 

CHLORIDE 

FLASHPOINT 

21000 ! 

2580 I 
155 

21000 I 

FT-FP-CY-01 FT-FP-CY-01 
03/31/98 03/31198 
CBD130132003 CBD13U132003 
NORMAL NORMAL 
0.0 % 0.0 % 

BTU/L DEG F 

RESULT QUAL CODE 

21000 1 

RESULT QUAL CODE 

21000 I 



CTOi - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Qc-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FT-FP-CY-01 FT-FP-OS-01 
03l31198 03/31198 
C80130132003 CBD130132004 
NORMAL NORMAL 
0.0 % 00% 

UGIG BTU/L 

RESULT QUAL CODE 

BTU PER POUND 

MISCELLANEOUS PARAMETERS 

CHLORIDE 

FLASHPOINT 

21000 ! 

361 1 
185 

RESULT QUAL CODE 

20000 I 

256 I 

FT-FP-OS-01 
03i31198 
CBD130132004 
NORMAL 
0.0 % 

UGIG 

RESULT QUAL CODE 

Page 

I I 

100.0 % 

RESULT QUAL CODE 



CT0270 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 FC-FP-CG-01 
03131 I98 03l31198 
C80130132 cBD130132 
NORMAL NORMAL 
0.0 % 0.0 % 

MGlKG MGlKG 

RESULT QUAL CODE 

INORGANICS 

ARSENIC 14 

BARIUM 0.19 B 

CADMIUM 0.03 U 

CHROMIUM 0.95 B 

LEAD 12.1 

MERCURY 0.03 U 

SELENIUM 0.63 

SILVER 0.17 B 

IESULT QUAL CODE 

FT-FP-CY-01 

03131198 
C80130132 
NORMAL 
0.0 % 

MGIKG 

1ESULT QUAL CODE 

Page 1 

FT-FP-OS-01 
03131198 
CBD130132 
NORMAL 
0.0 96 

tESULT QUAL CODE 



CTOi. _. - NWIRP CALVERTON 
I 

WATER DATA Page 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: FC-FP-BV-01 FC-FP-CG-01 FT-FP-CY-01 FT-FP-OS-01 

SAMPLE DATE: 03131 I98 03/31198 03/31198 03/31198 

LABORATORY ID: CBD130132001 CBDI 30132002 CBD130132003 CBD130132004 

W-TYPE: NORMAL NORMAL NORMAL NORMAL 

% SOLIDS: 0.0 % 0.0 % 0.0 % 0.0 % 

UNITS: MGlKG MGlKG MGIKG MGlKG 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 

1 .l .l-TRICHLOROETHANE ~600000 65000 69 U 2.5 U 

I .I ,2,2-TETRACHLOROETHANE 150 U 150 U 69 U 2.5 U 

1 .l.P-TRICHLOROETHANE 150 U 150 U 69 U 2.5 U 

l,l-DICHLOROETHANE 240000 150 U 89 U 2.5 U 

l.l-DICHLOROETHENE 150 U 150 U 89 U 2.5 U 

1,2-DICHLOROETHANE 150 U 150 U 89 U 2.5 U 

1.2.DICHLOROETHENE (TOTAL) 150 U 150 U 89 U 2.5 U 

1.ZDICHLOROPROPANE 150 U 150 U 89 U 2.5 U 

2-BUTANONE 600 U 580 U 270 U 10 U 

2-HEXANONE 600 U 580 U 270 U 10 U 

QMETHYL-2-PENTANONE 600 U 580 U 270 U 10 U 

ACETONE 600 U 580 U 270 U 1.9 J 

BENZENE 150 U 150 U 69 U 2.5 U 

BROMODICHLOROMETHANE 150 U 150 U 69 U 2.5 U 

BROMOFORM 150 U 150 U 89 U 2.5 U 

BROMOMETHANE 300 U 290 U 140 lJ . 5 U 

CARBON DISULFIDE 150 U 150 U 69 U 2.5 U 

CARBON TETRACHLORIDE 150 U 150 U 89 U 2.5 U 

CHLOROBENZENE 150 U 150 U 89 U 2.5 U 

CHLOROETHANE 300 U 290 U ,140 U 5 U 

CHLOROFORM 150 U 150 U 89 U 2.5 U 

CHLOROMETHANE 300 U 290 U 140 U 5 U 

CIS-1,3-DICHLOROPROPENE 150 U 150 U 69 U 2.5 U 

DIBROMOCHLOROMETHANE 150 U 150 U 89 U 2.5 U 
1 “-as.- 

ETHYLBENZENE 10lJuuu 150 u 69 U _ 2.5 U .-__- 

METHYLENE CHLORIDE 150 U 150 U 89 U 

STYRENE 150 U 150 U 89 U 2.5 U 

TETRACHLOROETHENE 150 U 150 U 89 U ‘1.4 J 

TOLUENE 110000 150 U 89 U 2.5 U 

TRANS-1,3-DICHLOROPROPENE 150 U 150 U 89 U 2.5 U 

TRICHLOROETHENE 150 U 150 U 89 U 1.6 J 

VINYL CHLORIDE 300 U 290 U 140 U 5 U 
am I, fia u 2.5 U 



CT0270 - NWIRP CALVERTON 
.WATER DATA 
QUANTERRA 
SDG: BR376 

Page 1 

FC-MW07-S 
04lO2l98 
C80030131002 
NORMAL 
0.0 % 

UGlL 

FC-MWOB-S TB-032096 
04iO2l98 03QOl98 

CBDO30131003 C80010112004 

NORMAL NORMAL 

0.0 % 0.0 % 

UGIL UGlL 

!ESULT QUAL CODE 

i U 

i U 

i U 

i U 

i U 

i U 

i U 

i U 

!o U 

D U 

!o U 

I.8 J 

i U 

i U 

i U 

0 U 

i U 

i u 

i U 

IO U 

i U 

0 U 

i U 

i U 

i U 

i U 

i U 

i U 

i U 

i U 

i U 
n II 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CA-DCT-01 
04lO2l98 
C80030131001 
NORMAL 
0.0 % 

UGlL 

RESULT QUAL CODE 

VOLATILES 

ZESULT QUAL CODE 1ESULT QUAL CODE IR 

l,l,l-TRICHLOROETHANE 5 U 

1 ,I ,2,2-TETRACHLOROETHANE 5 U 

1 ,I ,P-TRICHLOROETHANE 5 U 

l,l-DICHLOROETHANE 5 U 

1 ,l-DICHLOROETHENE 5 U 

1,2-DICHLOROETHANE 5 U 

1,2-DICHLOROETHENE (TOTAL) 5 U 

1,2-DICHLOROPROPANE 5 U 

2-BUTANONE 2 J 

2-HEXANONE 20 U 

4-METHYL-2-PENTANONE 20 U 

ACETONE 8.4 J 

BENZENE 5 U 

BROMODICHLOROMETHANE 5 U 

c . 

f 

t 

! 

! 

! 

! 

I 

, 

BROMOFORM 5 U I 

1 

I 

1 _ ~. .~~ 
BROMOMETHANE 10 U 

CARBON DISULFIDE 5 U I 

CARBON TETRACHLORIDE 5 U I 

CHLOROBENZENE 5 U i 

CHLOROETHANE 10 U 

CHLOROFORM 5 U , 

CHLOROMETHANE 10 U 

CIS-1,3-DICHLOROPROPENE 5 U , 

DIBROMOCHLOROMETHANE 5 U l 

ETHYLBENZENE 3.2 J , 

METHYLEtjE CHLORIDE 5 U t 

STYRENE - ..___ -..- 5 U I 

TETRACHLOROETHENE 2.2 J I 

TOLUENE 5 U 1 

TRAN’ ‘:DICHLOROPROPENE 5 U 

TRlCt 3ETHENE 6.4 
-- .a t 

py---- 
i U I 
i U 

i U I 5 U 5 U I 
i U 5 U I 

5 U i U I 
5 U i U I 

5 U i U I 
I.9 J 5.2 J I 

20 u 

20 U I 
3.4 J 

+--j- 

10 U I 
5 U 

5 U 

5 U 

10 =s U 

5 U 

10 U 

5 U 

5 U 

5 U 

5 s U 

5 U 

5 U 

5 U 

5 U I 5 U 

r 
U I . . 

5 U I 

tn II 
U I 
11 



CTC J- NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR376 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

TB-033098 TB-033098-A 
03130198 03l3Ol90 
CBD02012OOO4 CBDO30131010 
NORMAL NORMAL 
0.0 % 0.0 % 

UGlL UG/L 

RESULT QUAL CODE 

VOLATILES 

~RESULT QUAL CODE 

II 

100.0 % 

IRESULT QUAL CODE 

l,l,l-TRICHLOROETHANE 5 U I 5 U I 
1 ,1,2,2-TETRACHLOROETHANE 5, U 5 U 

1 ,1,2-TRICHLOROETHANE 5 U I 15 U I I - 
1 ,l -DICHLOROETHAI NE 5 U I5 U 
1 ,I -DICHLOROETHENE 5 U I 15 u .I I .I 
1 ,ZDICHLOROETHANE 5 U 5 U ,-. 

1.2-DICHLOROETHENE ITOTAL) 5 U 5 U . . 
5 II I I5 U I I I I I 1,2-DICHLOROPROPANE I 

II 

100.0 % 

RESULT QUAL CODE 

I I 

ZBUTANONE 

2-HEXANONE 

QMETHYL-2-PENTANONE 

ACETONE 

20 U 

20 U 

20 U 

3.2 J 

BENZENE 5 U 
BROMODICHLOROMETHANE 5 U 

BROMOFORM 5 U 

BROMOMETHANE 10 U 

CARBON DISULFIDE 5 U 

CARBON TETRACHLORIDE 5 U 
CHLOROBENZENE 5 U 
CHLOROETHANE 10 U 

CHLOROFORM 5 U 

CHLOROMETHANE 10 U 

CIS-1,3-DICHLOROPROPENE 5 U 

DIBROMOCHLDRDME-WANE 5 u 

ETHYLBENZENE 5 U 

METHYLENE CHLORIDE 5 U 

STYRENE 

TETRACHLOROETHENE 

~oLUENE 5 Ll I 
TRANS-l J-DICHLOROPROPENE 5 
TRICHLOROETHENE 5 I 
,,ltrl”I PUB nblnC an II I 



CT0270 - NWJRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 FC-FP-CG-01 
03131190 03i31190 
CBD130132001 C8D130132002 
NORMAL NORMAL 
0.0 % 0.0 % 

UGlKG UGIKG 

SEPWOLATILES 

1.2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1.3-DICHLOROBENZENE 

1.QDICHLOROBENZENE 

2,4.5-TRICHLOROPHENOL 

2.4.6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,QDIMETHYLPHENOL 

2.4-DINITRObHENOL 

Z/l-DINITROTOLUENE 

2,6-DINITROTOLUENE 

ZCHLORONAPHTHALENE 

PCHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

PNITROANILINE 

P-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6DINITRO-2-METHYLPHENOL 

QBROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

QCHLOROANILINE 

QCHLOROPHENYL PHENYL ETHER 

RESULT QUAL CODE 

2oooooo u 

2ooooo0 u 

2ooooo0 u 

2oooooo u 

2ooooo0 u 

2oooooO u 

2ooooo0 u 

2ocuooo u 

moooooO u 

2oooooo u 

2oooOoo u 

2oooooo u 

2oooooO u 

15OO!JOO J 

2oooooo u 

1ooooooO u 

2oooooO u 

1ooooooO u 

looooow U 

looooooO u 

.2oooooO u 

2cloooOO u 

2ooooo0 u 

2ooMKx1 u 

QMETHYLPHENOL 2oooooo u 

4-NITROANILINE 1ooooooO U 

QNITROPHENOL looooooo U 

ACENAPHTHENE 2oooooO u 

ACENAPHTHYLENE 2oooooO u 

ANTHRACENE 2oooom u 

BEN7 t ‘ANTHRACENE 2ooooo0 u 
------- . . 

lESULT QUAL CODE 

2ooooo0 U I 
2ooooo0 u 

mlloooo u I 
zoooooo u 

2oooooO u I 
aooooo u 
2oooooO u I 
2ooooo0 u 

2oooooo u I 
1ooooooO u 

2cooooO u I 
looooooo u 

looooooo u I 
loooooo0 u 

looooouo u 

20Qofmo u 

2ooooo0 u =e 2cmooo u 

mlNxm u 

BENi ‘YRENE 2owMKl u I 
---.- ,. . .^... .*-. .W.,C 7nlxMao u 

FT-FP-CY-01 
03131198 
CEDl30132003 
NORMAL 
0.0 % 

UGIKG 

IESULT QUAL CODE 

2(Iouooo u 
2ooooo0 u 

2oooooO u 
2uooooO u 

zoaoooo u 
2oooooO u 

2ooooo0 u 
2oooooO u 

l.(ltlmcm U 

2owooa u s 2oooooO u 

2oooooO u 
2oooooO u I 
2oooooO u 

2aooooo u 

looogoo0 u 

2oaoooO u 

Knooooo u 

looooooo u 

looooooo u 

2oooo4m u 

2oooooO u 

2o!3oooO u 

2oooooO u 

2ooooo0 u 

mooo@oo u 

1ooooooO u 

i2oamo u 

zoooolm u 

2lmooo u 

!oooooO u 

!OOOOOO U 

!oooooO u 

FT-FP-OS-01 
03131198 
C8D130132004 
NORMAL 
0.0 % 

UGlKG 

tESULT QUAL CODE 

Kmooo U 

loaloo u 

IooooO u 

wooo u 

DoooO u 

loaooo u 
loooou u 

IooooO u 

ioooo0 u 

looooo u 

lowJoo u 

looow u 

NMooo u 

mooo u 

loo009 u 

5ooooO u 

loocoo u 

5ooooo u 

5Qoooo u 

5oaxm u 

laoooo u 

looooo u 

looow u 

1ooooO u 

1ooooO u 

5oooo0 u 

5oooo0 u 

1ooooO U 

1oaIoo U 

looom u 

mooo u 

iKWOO0 U 

IooooO u - 



i 
\ 
: 

CTO~J - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 FC-FP-CG-Ot 
03/31198 03/31l90 
C8D130132001 C8D130132002 
NORMAL NORMAL 
0.0 % 0.0 % 

UGlKG UGlKG 

FT-FP-CY-01 
03131 I90 
CBD130132003 
NORMAL 
0.0 % 

UGlKG 

FT-FP-DS-01 
03131 I90 
C8D130132004 
NORMAL 
0.0 % 

UGlKG 

2 

RESULT QUAL CODE IRESULT Qw. CODE IRESULT QUAL CODE 1 RESULT QUAL CODE 

SEMIV~LATILES 
BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXYIMETHANE 

BIS(2-CHLOROETHYLIETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHAU\TE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OClYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHAlATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,ZJ-CDIPYRENE 

ISOPHORONE 

N-NITkOSO-Dl-N-PROPYLAMINE 

N-NITRQSQDIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

2oooooo u 

2ooowo u 

2ooooca u 

2ooooo0 u 

2ooooo0 u 

2oooooa u 

2ooww u 

2ooOooo u 

2ooocKHJ u 

2oooooo u 

2ooooo0 u 

2ooowo u 

2oooooO u 

2oooooo u 

2oooow u 

2oooow u 

2oooow lJ 

2oooooo u 

1ooooowU 

2ooww u 

2oooooo u 

2oooooO u 

2ooOoOo u 

2oooooO u 

76~000 J 

2oooooO u 

loocmoo U 

2oooWo LJ 

2ooooW u 

2ooooo0 u 

2oooooO u I I 7Iwwx)LxI u I I lOCOO U I -- - - - - - - I . ---~ 

2oooooo u ! 12oooooO u ! jloom u ! 
2oooooo u 12ooowo u I ~lotmo U I 
20000M) u 12oooooO u ~loouoo u 

2orxx.m IJ . ‘2oooooO u I ‘1ooooO u I 

2oooouO u 2ooooo0 u 1OOOOO u 

looooooo u looooooo u 5ooooO u 

2ocXmo u 2owooO u 1ooooO u 

2ooooo0 u 2oooooO u looooo U 

2ooooW u 2oooooO u looooo U 
. . 



CT0270 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
PC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 FC-FP-CG-01 

03l31198 03131 I98 

C8D130132001 cBD130132002 

NORMAL NORMAL 

0.0 % 0.0 % 

MGIKG MGlKG 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4,4’-DOD 68 
4.4’;DDE 51 U 
4.1-DDT 51 U 

ALDRIN 51 U 

ALPHA-BHC 51 U 
AROCLOR-1016 1 U 
AROCLOR-1221 1 U 

AROCLOR-1232 1 U 

AROCLOR-1242 1 U 
AROCLOR-1248 1 U 

AROCLOR-1254 1 U 

AROCLOR-1260 1.2 
BETA-BHC 51 U 
CHLORDANE 510 U 

DELTA-BHC 51 U 
DIELDRIN 51 U 

ENDOSULFAN I 51 U 

ENDOSULFAN II 
51 U 

ENDOSULFAN SULFATE 51 U 

ENbRlN 
51 U 

GAMMA-BHC (LINDANE) 51 U 

HEPTACHLOR 51 U 

HEPTACHLOR EPOXIDE 51 U 

METHOXYCHLOR 510 U 

TOXAPHENE 2ooa U 

LESULT QUAI- CODE 

26000 U 

26aoo U 

26000 u 

26ooo U 

26000 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 

2800 

26ooo U 

26Oooa u 

26ooa U 

26000 U 

26uoo U 

26000 U 

FT-FP-CY-01 
03131l90 
CBDl30132003 
NORMAL 
0.0 % 

MGIKG 

RESULT QUAL CODE 

2600 II I 

Page 

FT-FP-DS-01 
03131198 
C8D130132004 
NORMAL 

0.0 % 

MGlKG 

{ESULT QUAL CODE 

il U 

il U 

51 U 

51 U 

51 U 

I U 

I U 

1 U 

1 U 

1 U 

1 U 

3.6 

51 U 

510 U 

51 U 

51. U 

51 U 

51 U 

51 U 

I51 U 

51 U 

51 U 

51 U 

510 U 

2ow U 



CT& J - NWIRP CALVERTON 
SOIL DATA 
QUANTERRA 
SDG: BR376 

Page 6 

CA-06401 -7 CA-06421 -6 

03131 I90 03/31/96 

C6D010112001 C6DO10112003 

NORMAL NORMAL 

89.0 % 93.0 % 

UGlKG UGlKG 

CA-06741 -6 
03/31/96 
C6D010112002 
NORMAL 
93.5 % 

UGlKG 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CA-061215-13-03 
04/02/98 
C6D030131009 
NORMAL 
96.7 % 

UGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUM CODE RESULT QUAL CODE 

SEMIVOLATILES 

BENZO(G,H,I)PERYLENE 340 U I 210 J I 350 U I 350 U I 
BENZO(K)FLUORANTHENE 340 U I 1130 U I 1350 U 

‘LIANC BlS(2-CHLOROETHOXY)MEl , tn1.L 740 “7 U 1370 U I 1350 U I I ~~~ I ,350 U 
BlSQ n, 11 #-.Or\CTII”I \zz’T”Crl 1.4 I Iml II 

BIS(2-l;nLunulsurnur~~~ CI ntm aw ” “I” Jau 
BlS(2-ETHYLHEXYL)PHTHALATE 340 U 30 J 350 i.i 

.AAB ” 

39 J 
BUNLBENZYL PHTHALATE 340 U 370 U 350 U 350 U 
PAPPA7rM c “l-ll\“r\L”LL 7An II I 162 J 350 U 350 U Y- I a-- 
CHRYSENE 340 U I I I50 U 350 U 

DI-N-BUTYL PHTHALATE 34” NJ J II I50 U 350 U 
DI-N-OCNL PHTHALATE 34 IO U 150 U 350 U 

II 
-.-----\ . 

nlRFN7nFIlRAN -.--..--. -. . . . . . 
DIETHYL PHTHALATE 340 U 370 U 350 u 350 U 

DIMETHYL PHTHALATC 1370 U I ?c” II I I I ,350 U u- 
Cl I IARANTUFNF ” I 

I co.3 I- 
I PO” I I 1350. U , L”“I\r.I. I 8ILI.L - .- I I 

FI IlnRFNF 340 U I 143 I I --- U 
. ---..-..- HEXACHLOROBENZENE 340 U I 1370 U ,;Fl U 350 U 

HEXACHLOROBUTADIENE .aAn II I-2711 II I 
aw ” I “I” I 

-en ,Jau II ” 350 U 
HEXACHLOROCYCLOPENTADIENE 1700 U 
UFYACUI nRnFTUANF 340 ” 350 U ,.~,-“..~-..--.*.I...~ 

INDENO(1,2,3CD)PYRENE 

ISOPHORONE 
.--^^^ -. . . ----.,* I... .C 

N-NI I wmu-ui-wrnur T w~iiut 
. . . ..f--A-..*m, *C.*\,l . . . ..a” 

1600 U I 11700 U 

370 U 1350 U 

?An Ii I 1370 U- 

N-NI I KUJUlJllVltNYLAMlNt . . ._ . . . . -- 
I CklC NAPHTHALmc 

N!TROBEiZENf- c 
.I. ._L.^. 

PENTACHLORCwntrw~ 
CWFNANTURFNF ,b,.. . . . . . . ..-..- 

r , IENOL 

PYRENE 

SW” 

XlfJ U 
1.. 350 U 

310 ‘U 350 u 350 I! I 
77n II .xl?.-a I‘ ?E?B u I 



TErRATBQIlms. IE- 

Qie Saqle ID:FT-FP-DS-01 

Generalu **'JT 

G Fuanterra 
Envixvnmend 

services 

-t-Sample #...: C8F160163-004 work ordear t.--: CJ2x2 mlatrk~~~.,,,.,: SOL1 
Date Sampled..-: 03/31/98 Date Received,,: 04/03/98 

PARAMETER 
PREPARATION- PREP 

RESULT RL UNITS MBTHOD ANALYSIS DATE EkATCH # 

Ash cultent O-50 c 0.50 + ASTM D l553-83 06/22/98 8194141 
Dilution Factor: 1 MS Run #.......: 



TEZWLTgQIlW8,131c~ 

Qier#Saqale ID: IA-FP-CT-01 G hamterra 
Eovil -I 

Gexleml-strg setvim 

Iot-Saqle it-.-t C8F160163-003 varlc order t...: cJ2Xl H?kt=ix.s,..,.,,.: SOLID 
Date Sampled,.,: 03/31/98 Date Readied..: 04/03/98 

PARAMETER 

Ash content 

PREPAEATION- PREP 
RESULT RL UNITS -0D ANALYSIS DATE BATCH 4 

0.50 < O-50 t ASIX D 1553183 06/22/98 819414: 

Dilution Factor: 1 MS Run #.......: 

,, ‘*. 



B.5 COST ESTJMATES 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton. New York 
Site 2 - Fire Training Area 
Engineering Evaluatron/Cost Analysis - Free Product Recovery 

1 hlOBlLlZATlON/DEMOBlLlZATlON 
1 1 Driller Mobilization/Demobilization 

i 2 Mob/Demob Personnel 
1.3 Per Diem 

2 WELL INSTALLATION 

1 Is $5.ooc.00 S5.000 so so so s5,ooo __--.____ __-__ -_---- 
6 each $500.00 $250 00 so $3 ooo $1 500 

so ‘--I-- 
$0 $4 500 field crew of 3 

30 man-day $195 00 ----_~-A!.--~ .!%E-... .so - --_-- $5.850 first IO days on site 

2 1 Hollow Stem Auger 4-inch PVC - drilling/installation 150 vf $35 00 $5.250 so - .~ E- -.mp--3!? ~ $5,250 15 foot well screen 
2 2 Drill Cutting Management 150 vf $10 00 $1.500 so s1.5oa 
2 3 Well Development 24 hr $150 00 $3,600 

-Eso. :“, 
so so $3,603 4 hours per well 

2.4 Well Development Wastewater Handling 6 well $150.00 so so s9w .._.___ -mm9L 
2.5 Samplin g/Analysis of Wastewater 1 ea $1, 5Oc.00 $200.00 -&SC---- so $200 so $1.700 
2.6 Samplin n,An.lvcie n‘ nri,, rllffinne I., ..*“.,-.- -* -...* -“..‘.‘*.. fi 

40 
PSI %I 

2.7 Field Geologist -6 
_ ..5O+J.O0 $200.00 s9:ooo 80 $1 200 --A-.-- so $10,200 1 sample per well 

%100.00 $16.35 $4.030 so _ $654 SO $4.654 
R FRFF PRODUCT RECOVERY SYSTEM INSTALLATION ” . ..__.. _“__“. .._-- __._. -.-.- ..-... -- . ..-.. 

3.1 Product Recovery Floating Skimmer w/ pneumatic pum 9 ea $2,200 00 $1,100.fxl $19.800 
3.2 Air Compressor (5 hp) 1 ea $925 OQ $925.00 $925 __- 

3.3 Ball Valves - l&inch 9 ea $66.00 $21.83 so . 3.4 Pressure Regulator Valve 1 ea : 150 so ?I2 -. 
3.5 Product Recovery Fixed Canister 3 ea lrln sn s7 1 

3.6 Rehabilitation of Existing Wells 6 well $450.00 
2 7 QX-I narrnn =tnrage tank WI dike 2 ea. $1,614.00 

n”al c&l,, nn 7 LX $350.00 _ _.“” -- _.“” 
21 17 Prl 50 un P7fifi 

$9.900 so $29,700 
$925 so $1,850. 
$196 SO S808 

” . “.,” C(“..-.. -.... 

3.8 Float Switch/P,..o ulluI vII -- 
3.9 3/6-inch product discharge hose 

7 4” DVC Pinm . l-inch 
65; -ii 
3RS If 

156.00 $S 156 $51 so $207 
885.Gu $lOi.-- 

S2.7& 
--,655 $300 so 92.955 

S3.2: 
so SO $2.703 

$807.M1 SO 51.614 so 54,842 
s175 on sn S?M s350 sn 51 lxn “““_ 

S?R? 

J-foot travel 

“ “ ”  

90 r $1.30 _- -_ 

21 ea $0.49 __ $7 29 _ %O 
_. ----_- 

$10 ---- $153 so i;ii 
$1 45 $14.77 $0 $6. $59 so 565 ---___ 

811 63 -%o 
-- 

$2 $35 so 537 

“ .  . ”  ,  . - .  . * -  .  .  . . I . .  

3.11 PVC Pipe - 2-inch 
312PVCElbows-iinch 
“,,“. .--.--..- -...-.. 
3 14 PVC Tee - 1x1 $0.85 

315 PVC Tee - 1x2 4 ea $1.78 $23.% io 6; ---- SE93 in rif 
3 16 PVC Coupler - 1 inch 15 ea $0 43 $14 50 so $6 s 
3 17 PVC Coupler - 2 inch 5 ea $1.00 S16.25 so $5 
? .I T^,......,.w., CL..,4 4 k !xn s.R wn ----ET 
J 1” ‘s”‘p”tP’y UIISY 

3 19 I/4-inch Airline (supply and return) 1680 ‘ii --- 
3 20 2 pole, 30 amp fused safety switch - NEMA 4 1 ea 
3 21 2 pole, 30 amp fused disconnect - NgvtA 4 1 ea 
3 22 Meter a 
3 23 Size I.- 
3 24 Side ( 

nd meter socket 
Full Voltage Motor Starter - NEMA 4 
Conductor #IO Wire -BTHHN 
tee1 Conduit - l-inch 

3.~0 v’v~ Londuit - l-inch 7- 

-~ 
3 25 Rigid 8 __- ^^,. ,.>,--~ 

3 27 Triplex #6 Wire w/-Galvanized Ha?g Wrre 
3.28 lo’ Ground Rod at Compressor 
3.29 #2 Bare copper Wire - compressor to ground rod 
2 -an P”..,.,&.3 El.xh.. G.r ,c”..n,.r.,n, t.,.iL-!inn 3P.A ,ca”k 

1 ea --__ 
1 ea - 

100 ii 
IO ii- 

100 II 
150 If 

1 ea 

10 ~._____~ __ If 
6 f-v 

$29.00 ~----___--__ 
00 51,150 

--_ so.12 
--____ $2 30 

so 90 so y $90 -~~~ ~~ -_- .-- 
$0 95 $0 31 so $143 

$17.50 so $18 
$055 ~ 

___________-- 
_-.-.___ 

$100.00 $200 00 
SRMI on sAnn Ml 

d.4.l ,,,O,~II p"'""5 .TllS 

T-Connect0 Local Telephone Service 
33i!zkmz 

3.36 General Foreman/Laborer 
A WASTF rVSPOSAL - _... -.--.-. --..- 

4.1 Wastewater Disposal from Well Development 
4.2, Drill Cutting Disposal from Well Installation 

. , -" 

1 Is __- 
I60 hOiii 

160 hour 

1500 gal $0.75 $1.125 so so so 51.125 
6 drum s5w 00 s3,ooo --op. SO so S3,wO 1 drump~~~@ _ 

so -IJv S18 
SO s6 
SO Sl 500 8” slab on Fade, z _-__ --- 

__““._” _“__.” - ~_..~___ _.-. --__ 
$250.00 9197 OQ $43 50 so ---- $4.250 

~-____--- -~. ~.~ go-- 90.23 8391 $391 -.-- so 
8200 00 $300 00 so $200 S3M) so 

~~ ~-~ c?f-- __- So... ~~~ ____ ~~~ 
SO en YL‘.L” $4 357 QUL- SO *A:.357 

$16.85 so so ----.~___ $2,696 --so $2.696 4. y$yk~~&kj 

Subtotal $37.575 $45.474 $39.853 9740 $123.642 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton. New York 
Site 2 - Fire Training Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 

Overhead on Labor Cost @ 30% $11.956 $11.956 
G 8 A on Labor Cost Q 10% $3.985 $3,985 

G B A on Material Cost @ 10% $4.547 $4.547 

G 8 A on Subcontract Cost @ 10% $3,750 53.758 

Total Direct Cost 

Indirects on Total Direct Labor Cost Q 75% 
Profti on Total Direct Cost @ 10% 

Subtotal 

Healh 8 Safety Monitoring Q 5% 

Total Field Cost 

Contingency on Total Field Cost @ 10% 
Engineering on Total Field Cost @ 20% 

TOTAL COST 

$41,333 $50,021 555,795 $740 t147.088 

$41,846 $41,846 
$14.789 

$204.523 

$10.226 

f214.749 

t21.475 
542,950 

t279.474 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 2 - Fire Training Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 2 - Oil Skimming with Hydrophobic Filters 
Annual Operating and Maintenance Costs 

Item 

1 Energy - Electric 
2 Maintenance 
3 Free Product Analysis 
4 Recovered Product Transportation/Disposal 
5 Weekly System Check - Labor 
8 Weekly System Check - MoblDemoblPer Diem 
7 Monthly Service Fee - Telemetry System 

Qty Unit 

32585 Kw-hr 
1 IS 

1 ea 
loo0 gal 

418 hr 
52 each 
12 mo 

Unit Annual Cost 
cost Notes 1 

$0.135 $4,399 5 hp motor (compressor) 
$2,473 $2,473 2% of Capital Cost 

t1,200 $1,299 

$45.: 
$5,tXM Assumes RCRA Hazardous due to chlorinated solvents 

$18,720 8 hours per visit 
$509.09 $28,ooO 

$20.90 $240 

Total Annual Cost $58,032 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 2 - Frre Training Area 
Engineering Evaluation/Cost Analysis - Fret “--A..-’ D---~,-~* 
Alternative No 3 -Oil Skimming with Groun 

l/DEMOBlLlZATlON 

bitization/Demobilization 1 Is $7,000 00 57 ow _.a 50 $0 $0 $7,WO 
-__- --. $500.00 $250 00 50 $3.090 ye spj@- an -1 CM -lie,A . ..-.. . ..I i-- 

er?Enrl $0 SO $5.850 

1 1 Driller Mel -~~ 
1 2 MoblDemob Personnel 6 each .4,iJw Il=l” Clcn “I .s - 

1.3 Per Diem 30 man-day _v’.r’“” G $5,850 Brst lOdays on site ___--- 

1.4 Groundwater Discharge Permit Application 1 IS 35,oww -_-.--so G -~’ ......--m$5.CCQ 50 $5,OW 

2 WELL INSTALLATION 
2.1 Hollow Stem Auger 6-inch PVC - drilling/installation 105 vi $45.00 $4,725 - -50 50 50 $4,725 25’ well screen -__ 

2.2 Drill Cutting Management 195 VI $10.00 

2.3 Well Development 12 hr $150.00 
51,050 + g $0 $1,050 

$1.800 so $1.800 4 hours per well 
~___~ - ~__ 

2.4 Well Development Wastewater Handling 3 well $150.00 5450 50 $0 $450 .- 

_ 2.5 Sampling/Analysis of Wastewater 1 ea $1.50900 52W.W 
---s 

$1.500 _ $ZW 50 $1,700 

2.6 Sampling/Analysis of Drill Cuttings 3 ea $1.5W.W 52W.W $4.500 $0 $5,100 1 sample per well 

2.7 Sampling/Analysis of Groundwater 3 ea $1,2W.O0 $200 00 $3,600 
----so ;=&l 

SO $4,2W VGC, SVCC. Metals, PCB/pest 

2.8 Geologist 40 hour $18.35 50 
---g 

$654 50 $654 

3 FREE PRODUCT RECOVERY SYSTEM INSTALLATION 
3.1 Product Recovery Fixed Canister 5 ea $885.00 3lW.OCJ $0 $4,425 $500 

3.2 Rehabilitation of Existing Wells 5 ea $450.00~ $2,256 $0 SO 
---E 34.925 

$2.259 

3.3 Submersible pumps wl probe and controller 
3.4 4” PVC groundwater conveyance piping 
3.5 Product Recovery Floating Skimmer wl pneumatic pum 
3.6 Air Compressor (l-l/2 hp) 
3.7 BaJl Valve - In-inch _ 

3 ea -so 516.358 60 gpm: 100 feet TDH 

200 II $0 31.1~ 

3 ea $0 $9,9W J-foot travel distance . 

1 ea $0 $1.050 
P” 23lw 

$3,635 Ol_ $1.817.50 50 $10,805 $5,453 

$2.83 $2.82 $566 
-52.2w.w $l.iW.W : $6,690 dzJ 

5525.00 $525 W $0 $525 $525 

568.00 $21.83 $0 $204 $65 
$156.W $50.50 50 $158 $51 

31,614.W $807.00 $0 $3,228 $1,614 

835O.W 5175.w $0 $700 $356 
$1 17 $0.59 50 $199 599 
$0 93 $1.88 50 $102 $207 

~ 
.- 

$1.30 $2.26 50 -$78 $136 
0.49 57.29 $0 $2 $36 50 

___-- 
$1 45 $14.77 $0 - $4 $44 50 

_-- :y ;; $11.63 $0 
:‘4 

$35 50 
523 34 $0 $47 SO 

__~ - 
~ $0.43 $14.50 5p $3 $87 50 

21 ml siri 35 Prl $3 549 to 

3 ea 
1 ea 

T” _--- 
Ccl cl)m 

2 
2 

1-m 

ea 
er 

I 
I 
f 
f ___- r 

.,” 
L 

110 I 
60 I, 

5 ea 
3 ea 

3.15 PVC T - 1x1 3 ea 

316PVCT-ix2 2 ea 

Activated Carbon Units - lO,~Wrl pound 2 ea 31s.uuu WJ 91.31 

6 ea 
3 ea 

115 ea 
480 If .- 

1 1s - 

l0 ea 
3 e,- 0 

I. 21w II 

3 ea -- 
1 e- 

4- , e L” I-L “I p,yr 

$52 __- -.-- _ ._.-_ 1 per 20 feet of pipe 

__ $4 95 527.00 io . @ i69 $3.195 $0 $3,674 1 per 20 feet of pipe 

$0.55 50 28 $0 $2 !64 $132 $0 9396 
~7 m-r nn 
_“,--- -- 

51 95sn nn _ _,___._ - $n 
io 

$3 E --.m $1.950 $5,856 Aluminim. 9x12 
-____ 

-.r^^^-” -? ‘7o.W 52.5w.w 530,ow $15.000 55.z $W,WO Steel, pressure units 

-_$831 .OO. $34.92 50 $8,310 $349 50 $8,659 plastic body, heavy duty 

$369 00 $26.45 
:i 

$1,107 $79 so $1.188 flanged 

__ $2 83 $2.82 $5,943 $5,977 50 c, 4 *lx 
.-- 

$13.98 545.53 so $42 5’ 177 %n 
w I I,““., 

%I79 

Lea- 
1 Is - 
1 C- 

.3 $9.42 $34.15 $0 $9 .- 
__ $11.80 $5.90 $0 - $307 $L $0 

$1.000 00 $500 w $0 $1,000 S! -- 
P67r-l ml Zrl %I330 

3 8 Pressure Regulator Valve 
3.9 500 gallon storage tank 
3.9 Float Switch/Power Shut Dff 

” In 1110 i^^h ..-^A..., Air^*-..r^ h,.rs 
J. I” 5,0-11KA1 p’“““~L umw,crlyc IIVOCS 

-- 3 I I PVC Pipe - 1 inch 
__- 

3.12 PVC Pipe - 2 inch 
__- 

3.13 PVC Elbow - 1 inch 
3.14 PVC Elbow - 2 inch ~_~___ 

__ 
3.17 PVC Couplings - 1 inch 

__. 
3.18 PVC Couplings - 2 inch 

X.19 PVC Couplings - 4 inch 
3 20 IN-inch airline - skimmer pumps (supply and return) 
3 21 Temporary shed 

3.22 Granular 
3 23 Buttemy Valves - 4 inch 
3.24 Check Valves - 4 inch 

3 Conveyance Pipe - 4” PVC 
326 PVCT-4inch 
3 27 PVC Elbow - 4 inch 
3 28 Spray trr 
_ _^ . . .I- 

igation Nozzles 
3 29 Mrscerraneous Fittings - PVC 

-3.30 2 pole, 30 amp fused safety switch - NEMA 4 . - 

3.31 2 pole, 30 amp fused disr--a--* *‘r“A * 4 * 

332 Control Panel - 100 amp ..I”II., I‘, YIIVVI.” -U1*. 
3.33 Size I, Full Voltage Motor Starter - NEMA 4 ; e 

-3.34Single Conductor #IO wire - Type THHN WfJ 

:--Izd! 
a $54U uu 

a- 
$1.150 00 -__ 

If 50.12 
_---- 
If $0 90 
I, ~7 m 

_--- .--- 
so $149 Q existingpanel --. .-~ ..~ ~~-- 

/ $0 $1,080 ___~ _-. --.. 
/ 50 $4,600 -- 

$106 for submersible pumps 
$270 _~-.-.-..---..~ ~~ 

IL.. $0 s;‘k - - -i! 
:: 

$1 080 $0 .----- 
$4 600 

$0 *-- 
50 

$108 $0 
$0 $2E! $0 
50 $115 50 -.-~~ 

50.31 to $143 _ $47 
50 $11 $0 ___- 

----..A!? $330 $0 --___.- 
50 w---x 
50 $6 --%c __ ___-- 

t 
..- 

$0 95 

Ti $0.06 

if $1.65- - 
La 517.50 

If $0 55 ~~. 

__ $115 ___-----~-- - ..~ 
$190 - 

$11 tank full sensors ___-. -. --- 
--i $330 _____. -.. -. 
I so $18 
i------ 

--_-- 
$0 

%3,vW 
--z!! --... 

50 $4 5W 8” sla ~~_ .~.~L~ :de. reinforced 

so -- 
50 -- 
50 
5- 
so 
$0 

$lWW $: SO B1,Ed 
mel to ground rod 
fldg, Tanks, GAC Units 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calve&m. New York 
Site 2 - Fire Training Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 

3.44 Install 20-foot utility poles $250.00 $197.00 $43.50 $0 $4.250 $3.349 $740 $6,339 IOO-moepacing ___-- 
3.45 Install phone wire 1700 II $0.23 $0.23 -g---.2391' $391 so 5762 
3.46 Connect to Local Telephone SetvIce 1 IS $2caOO $3OOW $200 $303 so 
3.47 Electrician 200 hour $27.23 SO $0 $5,446 so t:it - 
3.46 General ForemanRaborer -240 hour $16.65 -_ --$o $0 $4,044 so $4,044 6 week project duration 

4 WASTE DISPOSAL 
4 I Wastewater Disposal from Well Development 1590 gal $075 $1125 ---2 3% SO SO S1,125 

- 4.2 Drill Cutting Disposal from Well lnstailation 3 dNm $5M).OO $1.500 -SO so SO 51,500 1 drum per well 

Subtotal $29.500 $96.757 S72.304 $5,740 $204,301 

Overhead on Labor Cost Q 30% 
G & A on Labor Cost Q 10% 

G &A on Material Cost @ 10% 
G 8. A on Subcontract Cost @ 10% 

$21,691 $21.691 
$7.230 57,230 

$9.676 59,676 
$2,950 s2,950 

Total Direct Cost 

Indirects on Total Direct Labor Cost @ 75% $75.919 $75.919 
Profit on Total Direct Cost Q 10% $24,565 

Subtotal $346,352 

Total Field Cost 

Health & Safety Monitoring @ 5% 

Contingency on Total Field Cost Q 10% 
Engineering on Total Field Cost @ 20% 

TOTAL COST 

517,310 

$363,670 

$36,367 
$72,734 

S4?2,111 

$32.450 $106,433 $101,226 $5.740 5245.040 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 2 - Fire Training Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 3 - Oil Skimming with Groundwater Depression 
Annual Operating and Maintenance Costs 

Item 

1 Energy - Electric 
2 Maintenance 
3 Free Product Analysis 
4 Recovered Product Transportation/Disposal 
5 Weekly System Check - Labor 
6 Weekly System Check - Mob/Demob/Per Diem 
7 Carbon Replacement/Disposal 
8 Groundwater Analysis - Monthly 
9 Groundwater Analysis - Quarterly 
10 Monthly Service Fee - Telemetry System 

Unit Annual Cost 
Qty Unit cost Notes 

82723 Kw-hr $0.135 $11,168 1.5 hp compressor, 3 - 5hp pumps 
1 Is $4,086 $4,086 2% of Capital Cost 

1 ea $1,200 $1,200 Characterization once/year 

IOM) gal $5 $5,000 RCRA Hazardous - chlorinated solvents 

368 hr $45.00 $16,560 8 hours per visit - April - December; 4 hours per visit Jan - M 
52 each $500.00 $26,000 

1 each $60900.00 $60,000 Delivery/disposal of carbon - once per year; $Ypound 
45 ea $200.00 $9,000 VOCs, 5 sampleslmonth - l/well, GAC effluent, trip blank 

3 ea $400.00 $1,200 SVOCs, Metals -1 sample/quarter, 3 quarters - GAC effluent 
9 ma $20.00 $180 

Total Annual Cost 



APPENDIX C 

SITE 6A - FUEL CALIBRATION AREA 

C.l Estimated Extent of Contamination Figures 

C.2 Free Product Recovery Field Activities 

C.3 Free Product Thickness Summary Data 

C.4 Free Product Sample Analytical Results 

C.5 Cost Estimates 
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C.2 FREE PRODUCT RECOVERY FIELD ACTIVITIES 



1 .O INTRODUCTION 

From March 30 to April 2, 1998, CF Braun conducted free product thickness measurements, 

collected free product samples, and performed free product recovery tests at the NWIRP 

Calvetton. The sites investigated were Site 2 - Fire Training Area, Site 6A 4 Fuel Calibration 

Area, Site 7 - Fuel Depot, and Site 10B - Engine Test House. The results of the testing are 

provided in this section. 

1.1 Free Product Recoverv Procedure 

The free product recovery test consisted of removing the free product, with dedicated 0.25-inch 

inside diameter (I.D.) polyethylene tubing lowered into the well to the free product layer and 

attached to silicon tubing in conjunction with a peristaltic pump. The product was re;moved at a 

low flow rate (approximately 0.1 liter per minute) until air bubbles were noted in the tubing. The 

tubing was then lowered again to the mid point of the remaining product thickness and repeated 

until the rate of water collected equaled the rate of free product collected. Tlhe product 

removed was containerized and later sent for laboratory analysis. After the product was 

removed, a Kech interface probe was used to measure the product thickness and was 

referenced to the top of the PVC casing. Free product measurements were collected 

periodically for the next 24 to 48-hours, depending on which test was in effect. See <Attachment 

for Free Product Recovery Test Sheets. 

Free product recovery tests were to be conducted at each site. However, free product was not 

found at the Engine Test House and the Fuel Depot during this round of testing. As a result, 

free product recovery tests were limited to the Fire Training Area and the Fuel Calibration Area. 

Ca9804vfp 



3.0 FUEL CALIBRATION AREA 

Activities conducted at the Fuel Calibration Area consisted of free product thickness 

measurements, free product sampling, and free product recovery tests. 

3.1 Free Product Thickness Measurements 

On March 30,1998, water level and free product measurements were collected in 26 existing 

monitoring wells located at the Fuel Calibration Area. The measurements were concentrated in 

20 monitoring wells surrounding the drainage ditch that runs west to east, south of the concrete 

pavement. Also, 6 monitoring wells located north and east of the concrete pavement were 

measured. 

The measurements were collected using a Kech interface probe and were referenced to the top 

of the PVC casing. See Attachment for ProductIGroundwater Level Measurements and 

weather conditions. The probe was wiped clean with deionized water spray and a paper towel 

between wells and was decontaminated with Liquinox and methanol between sites. 

Free product’ was observed in 5 monitoring wells and product thickness’ ranged between 0.02’ 

to 0.24’. The two wells with the thickest layer of free product and located most remote from 

each other were selected for the Free Product Recovery Test and product sampling. These two 

wells were MW-BV and MW-CG with product thickness’ of 0.24’ and 0.16’, respectively. 

3.2 Free Product SamcMq 

On March 31, 1998, a free product sample was collected from MW-BV. A total of 700ml of 

product was removed from the well during the first Free Product Recovery Test and placed into 

three 8-0~ jars. The product sample was stored on ice until April 2, 1998 when it was 

transferred to the appropriate bottleware and shipped via high hazard shipping containers to 

Quanterra Laboratory. The laboratory analysis included: Target Compound List (TCL) Volatile 

Organic Compounds (VOC), TCL Semivolatile Organic Compounds (SVOC), Poly Chlorinated 

Biphenyls (PCBs), Pesticides, RCRA Metals (8), flash point, heat value (British Thermal Units 

- BTUs), chloride, and ash content. 
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The sample was collected by removing the free product with dedicated 0.25-inch Inside 

Diameter (I.D.) polyethylene tubing lowered into the well to the free product layer and attached 

to silicon tubing in conjunction with a peristaltic pump. The product was removed at a rate of 

140ml per minute until no further product could be removed from the well. Water was decanted 

from the free product prior to sample collection. 

The initial free product thickness was 0.23’ and was observed to be a dark amber brown color, 

16.5 degrees C, with a strong petroleum/fuel odor. See Attachment for sample log forms. 

On March 31 and April 1, 1998, a composite free product sample was collected frorn MW-CG. 

A total of 325ml of product was removed from the well during the first Free Product Recovery 

Test (composite sample number 1) and placed into two 8-0~ jars. Approximately 50ml of 

product was removed from the well during the second Free Product Recovery Test l(composite 

sample number 2) and placed into one 8-0~ jar. The product samples were stored on ice until 

April 2, 1998 when they were transferred to the appropriate bottleware. Since thlere was a 

limited amount of product recovery during the time available for sampling an insufficient volume 

of sample was sent for analysis. The RCRA Metals (8) analysis was combined wilth the TCL 

SVOC, PCBs, and pesticides analysis bottleware. The samples were shipped via high hazard 

shipping containers to Quanterra Laboratory. The laboratory analysis included: TCL VOC, TCL 

SVOC, PCBs, Pesticides, RCRA Metals (8). flash point, BTUs, chloride, and ash content. 

The samples were collected by removing the free product with dedicated 0.25-inch I.D. 

polyethylene tubing lowered into the well to the free product layer and attached to sillicon tubing 

in conjunction with a peristaltic pump. The product was removed at a rate of 175ml per minute 

during the first composite sample and at 75ml per minute during the second composite sample 

until no further product could be extracted from the well. Water was decanted from the free 

product prior to sample collection. 

The initial free product thickness during the first composite sample was 0.16’ and was observed 

to be an amber brown color with a greenish tint, 17 degrees C, and have strong petroleum/fuel 

odors. The initial free product thickness during the second composite sample was 0.05’ and 
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was observed to have the same color and odors as the first sample, but had a temperature of 

14 degrees C. See Attachment for sample log forms. 

3.3 *Free Product Recovery Tests 

On March 31, 1998 Test Number 1 of the Free Product Recovery Test began at 9:00 AM in 

MW-BV. Weather conditions were sunny, warm, and 80 degrees F. The initial free product 

thickness was 0.23’ and 700ml of product was removed at a rate of 140ml per minute. This first 

test ran for 22.5 hours and ended the next morning, April 1, 1998 at 7:25 AM. At the end of the 

test the product thickness was 0.11’ and had recovered 47.8%. 

On April 1, 1998 Test Number 2 for the Free Product Recovery Test began at 11: 15 AM in MW- 

BV. Weather conditions were cloudy, 60 degrees F, with a slight breeze in the morning. 

However, between 12:30 PM and 4:00 PM there was a light to moderate rainfall and after 4:30 

PM the rain was very hard and lasted throughout the night. This rain event did have an effect 

on the water level in the well. See Attached data sheets for that information. The initial free 

product thickness was 0.12’ and 225ml of free product and 425ml of water were removed at a 

rate of 150ml per minute. This second test ran for 20-hours and ended the next morning, 

April 2,1998 at ?:I5 AM. At the end of this test the product thickness was 0.06’ and had 

recovered 50%. 

On April 2, 1998 Test Number 3 of the Free Product Recovery Test began at 7:30 AM in MW- 

BV. Weather conditions were cloudy and foggy, 60 to 70 degrees F. Heavy rains occurred the 

night before. The initial free product thickness was 0.06’ and 150ml of free product and 425ml 

of water were removed at a rate of 140ml per minute. This third test ran for 24-hours and 

ended the next morning, April 3, 1998 at 7:30 AM. At the end of this test the product thickness 

was 0.06’ and had recovered 100%. 

On March 31, 1998 Test Number 1 of the Free Product Recovery Test began at 9150 AM in 

MW-CG. Weather conditions were sunny, warm, and 80 degrees F. The initial free product 

thickness was 0.16’ and 325ml of product and 175ml of water were removed at a rate of 175ml 

per minute. This first test ran for 21.5 hours and ended the next morning, April 1, 1998 at 7:20 

AM. At the end of this test the product thickness was 0.05’ and had recovered 31.25%. 
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On April 1, 1998 Test Number 2 of the Free Product Recovery Test began at 11 :OO AM in MW- 

CG. Weather conditions were cloudy, 60 degrees F, with a slight breeze in the morning. 

However, between 12:30 PM and 4:00 PM there was a light to moderate rainfall and after 4:30 

PM the rain was very hard and lasted throughout the night. This rain event did have an effect 

on the water level in the well. See Attached data sheets for that information. No rain fell on 

April 2 or April 3, 1998. The initial free product thickness was 0.05’ and 50ml of free product 

and 325ml of water were removed at a rate of 75ml per minute. This second test ran for 47- 

hours and ended April 3,1998 at 10:00 AM. At the end of this test the product thickness was 

0.03’ and had recovered 60%. 
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PRODUCTlGROUNDWATER LEVEL MEASUREMENTS 

FUEL CALIBRATION AREA 

Froject Name: NWIRF Calverton 

Project Number: CT0 270 f 7398 

Date: 03f3Of98 

Weather: Mostly sunny, warm 70 degrees F, and a light breeze. 

Well Identification Well Casing Product Level Static Water Product Comments 

Diameter and (feet btoc) Level (feet btoc) Thickness (feet) 

Material 

CK 4” PVC N/A 6.58 0 

CJ 4” PVC N/A 6.85 0 

BU 4” PVC N/A 6.41 0 

BV 4” PVC 6.91 7.15 0.24 Light type oil 

CD 4” PVC N/A 4.70 0 

CQ 4” PVC N/A 7.85 0 

CR 4” PVC N/A 7.72 0 

CF 4” PVC N/A 6.07 0 Crooked well 

CE 4” PVC N/A 4.18 0 Crooked well 

CL 4” PVC 5.34 5.38 0.04 Light type oil 

CM 4” PVC 5.42 5.51 0.09 Light type oil 

BW 4” PVC N/A 6.59 0 

CF 4” PVC 4.44 4.46 0.02 Light type oil 

co 4” PVC N/A 6.02 0 

cs 4” PVC NfA 6.96 0 

CH 4” PVC N/A 6.50 0 

CG 4” PVC 6.13 6.29 0.16 Light type oil 

CN 4” PVC N/A 6.10 0 

cu 4” PVC N/A 5.73 0 

CB 4” PVC N/A 5.84 0 

FC-MW07-S 4” PVC N/A 8.39 0 

BY 4” PVC N/A 5.29 , 0 

BX 4” PVC N/A 5.21 0 

FC-MWOBS 4” PVC N/A 4.03 0 

BS 4” PVC NfA 6.96 0 

BT 4” PVC N/A 6.80 0 



GROUNDVVATEii 
SAdPLE LOG SHEET 

airiD 
Brawn & Racst Envimnmerttal 

I! 
Monltonng Well Data 
Oomesuc Well Data 

q Other 

Project Site Name /1/H/Mp - CG hf /$/I Project Site .Number 73% 

Source Number Fc- mid07 -s Source Location /=Qd cd, dr&. ho,, 

1 Total Well Deem: /T&--IO4 sir,c 

Start Purge (hrst: IO15 
End Purge f nfs. I: /br/5 
Totat Purge Time tmm.): ,30 
T&at Amount Pumw laaLl: 

I Monttor reading: flv6 r\L, 

a reconcentration 
ra 

U Composite 
q Grab - Composite 
Analysis 
Ipi TCLVOh 
1 h 

Type of Sample 
BSA Low Concentration 

i? TCLSVOAs 

q TCLPeWPCSs 

q TALhhWa 

q CY- 

Purge Data 

Volume I PH 1 S.C. 1 Temp 1 Color ana Tutitarhr 



GROUNDWATER 
SAMPLE LOG SHEET 

Brown & Root Environmental 
m 
0 

Monitoring Well Data 
Domestic Well Data 

0 Other 

Project Site Name Nw/RP- muG@7?3/L/ Project Site Number 73slr 

Source Number )=c-m&d- 0 t3 5 Source Location Ge/ CEI,~C~AC,, 

I 1 t 

Purge Method: ~15 p0.s ~51~ A~hd bar& I 
Sample Method:0 15 ~05s c/c AA& &RI/K 
Depth Sampled: s/- 7 ’ 4 +c I 
Sample Date & Time: 

+02-?fi @ /325- I 
Sampled by: 

P kU 1 D&U/S , 
7 , I 

Signature(s): SAMPLE DATA 

+zd”. 0.i ‘pH 1 Color and Turbidity 

I clc fi/ rY*r/ 
Type of Sampte 

I Low Concentration I!!? 
sewations/Notes: 
Duplicate sample taken 

i ;ghbConcentration 
ra 

7 Composite 
J Grab - Composite 
halysis 
I$ TCLVOAs 

J TCLSVOAs 

-I TCL PesUPCBs 

A TALMetals 

3 Cvanlde 

1 Preservative: 
I-n% 

4% 

4°C 

HN03 to pHc2 

NaOH to on>12 

Ut+Nl. tc/ 455 

gSize&Depth:* ,, 
I 

Volume 1 
Purge Data 

PH S.C. 1 Temp 1 Color and Turbidity 

1 et? 
Static Water Level: 3.52 / 0 SJl0 
One Casing Volume: 7,7 0 ad / 
Start Purge (hn): /2sz J 2 

5, 52, c/ 
066 I q I c&.w 9,73 End Purge (hrs.): 1320 I 3 5.38 07/ - ’ *’ - a I 

Total Purge Time (min.): 3 6 I 
Total Amount Purged (gal.): aI.6 4ALS I ! 
Monitor reading: ,,~or(l~ 

I I I I I 

I I 





SAMPLE LOG Sw- 

a#iD 
&own & Root Envirnnmentai 

cl Spring 
0 Lake 
R Stream 
Cl Lagoon/Pond 
8 Other rf<C %&u<* 

emject Site Name /t/w/&P- CALU&QT~~/ Project Site Number 739s - 070/ 

Source No. fz- F..-CCo/ Source Location Fue,/ ca J, 6~4, few &tee 

3*3/- 98 p bW49 
Sampled By: &U/ ficlrs d- 

tincal f J/if ClCdflfl 
Signature(s): 

f-egu_, 

Type of Sample 

Cl Low Concentration I I I 2 
1 High Cohcentration 
0 Grab 

I I 
Sample Data 

Analvsis: 1 Observation/Notes 

Date Shipped 4/w-- ,- 1 
lime Shipped f330 
LabonrdOf)f I 0-a krrt A4 
VOtUlTlO 1 14 892 
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i. 
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FREE PRODUCT RECOVER7 TEST FIELD SHEET 

NWIRP CALVERTON 

Site: #G&f cd* ka kc0 

Well No. 6U Date: J-31-98 

Well Sizecype: 4/# PVC Depth to Water: 7#2V bfcc 

Total Well Depth: 1% 70 4 &+ii DC+ to bdurf-: 6‘90’ bk 

Initial Free Product Thickness: 0823’ Color: 

Odor: F-at/ / pcfd4”~ Temperature: f6.5OC 

lotal Volume of Free Product Recovered: 70s 

I 
Target Time (hrs)’ 

I 
Actual Tune Thickril 

brP - I4 

Ames are approximate. If the well recovers faster, then shorter time intervals wii be 

used. 

NotedObsenmtions 



FREE PRODUCT RECOVERY TEST FIELD SHEET 

NWIRPCALVERTON 

Site: 6~ J cd* 64~ 

Well No. k3v 

Well sizenype: y”- PVC 

Total Well Depth: /r/70 ’ bhc 

Initial Free Product Thickn~: Old. 

Odor, ,Temperatu?e: fcld ! p~Jv~/~~ 

Total Volume of Free Produd RecOvered: 

aa 

Iw 

/I* 

Target Time (hn)’ Actual Time Thickness Measurement 
DTP (Let) 

TibVF 

O#OZ 8 0 m.5 

1 /2/x 01oq f 

2 /3/5 7tro 0.05 ( 

7ro.Y 
0,toL / 4 KG */I 

I- 

1. limes are approximate. If the well recovers faster, then shorter time intervals will be 

used. 

Note.s/Obsemitiom 



FREE PRODUCT RECOVERY TEST FIELD SHEET TEST & 

NWIRP CALVERTON c2+ &WI;) 

Site: &/ C~~~6~~h0, 

Well No. BV Date: wz-98 

Well SizeTType: qf’- PVC Depth to Water. 6A6” ++c 

Total Well Depth: /4470* Sk PepA to P&&f : 6480’ bhc 

initial Free Product Thickness: 0806’ color. &i/if &onf#9 

odor &I / Ptddu?? Temperature: /U°C 

Total Volume of Free Product Recovered: /k/ 45b 

c Tamet Time (hn)’ I Actual Time 1 Thickness Measurement 1 

- I 
24 6.8% 

6730 q-03-9 0 C#$B O,ob f 

46 - - I - I I 

1. Times are approximate. If the well recovers faster, then shorter time intervals will be 

used. 



FREE PRODUCT RECOVERY TEST FIELD SHEET 

NWIRP CALVERTON 

Site: FJC/ cd,t~~ &/I k 

Well No. cc Date: -3 -31-96 

Well Size/TType: j/c PVC Depth to Water: _ br3d 6hc 

Total Well Depth: //A?7 ’ csk ~cp* to hdu‘f:4 6./s’ J&W 

Initial Free Product Thii: 0, tG ’ color: t98yw 6touv f9a 

Odor: F’JC 1 Temperature: . 17@ c 

Total Volume of Free Product Removed: 325-l 

Target Time (hrs)’ 

1. Times are approximate. If the well recovers faster, then shorter time intervals will be 



FREE PRODUCT RECOVERY TEST FIELD SHEET TEST @- 

NWIRP CALVERTa (4 w-&d/ 

site: f&I cdabr&/\ 

Well No. CC 

Well SizeKype: v- PVC 

Total Well Depth: Ii, 27’ 6k 

Initial Free Product Thickness: o.od 

Odor: 
Total Volume of Free Product Recovered: 

Target Time (hrs)’ Actual Time Thickness Measurement 
DTP _ -. , &N 

I 

Times are approximate. If the well recovers fa!&r, then shorter time intervals will be 

used. 

Notes/Observations 
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C.3 FREE PRODUCT THICKNESS SUMMARY DATA 



Tsble 1 
Free Product Thlcknsss and Depth to Water 

Site 6A - Fuel Calibration Area 
NWIRP, Calmton, New York 

GzLiEiThlckr 
9 (CM) 

0103 6.63 -- -.-- 
0.01 5.20 --- .- --.. 
trace 6.21 --. ---- 
trace 4.97 ----.-_- 
0.01 5.66 ---.I_ - 
0.10 558 
0.09 6.07 
0.01 '6.88 -- ..-_- 
trace 7.22 
trace 6.95 __. -.-- 
trace 6.97 
0.00 7.18 

0.021 

0.00 4.77 
0.w 6.70 -- .+.- 
0.00 5.88 - -.... -- 
0.00 6.59 _--. .__, 
0.00 6.20 ---..-.-. 
0.00 7.14 
0.00 f.70 .- ..__. 
trace 8.92 -.--._._-- 
0.00 675 --- -..__ I- 
0.00 7.07 

T5qTz 

1.02 10.83 ---..-_ _ 
0.75 10.15 
0.25 9.92 
0.13 8.29 
0.09 8.94 ---._.-._. 
0.07 7.97 
0.04 7.91 

T5q3T 
0.14 

Month/Year 
RW 

Jan-90 0.19 7.03 
Feb-90 trace 6.72 

IS (feet)/Depth to Water lfeetl 
11’ -1 

1 
__ 

trace 7.00 -. - _ 
0.01 6.60 _-- .-.. _ __ 
trace 7.01 _- --_ 
trace 6.48 --. --- 
0.00 8.88 --.. -- 
0.00 6.50 ._.-... - -- 
0.00 8.95 
0.01 7.24 -_-. _ ..- -- 
trace 7.96 .---- --- 
0.14 7.88 
trace 7.71 __ .-. ._-_ 
0.00 7.54 

a.ol 

0.04 7.19 -.... --- 
trace 7.41 .- - .___. 
trace 6.73 -- _.---- 
0.00 6.87 
0.00 7.17 
0.00 7.70 _.- _- .._. -_ 
0.18 8.38 
0.17 7.77 --------. 
0.14 7,55 
trace 7.60 

0.0s 

0.08 9.75 
0.00 Dry -- - -.. 
0.00 Dry - - .-_.-- 
0.12 9.78 
0.22 9.88 

f;f! trace 

12 (CO) 
6.47 

13 (CP) 
0.00 8.97 - --. 
0.00 6.G --- -_- 
0.00 7.32 ---. --_ 
0.00 8.74 - -- - _._ 
0.00 6.80 --_ --- 
0.00 6.80 --.- _ -- 
0.01 7.27 - -._ - .-- 
0.29 7.75 ___ _. -- 
0.76 8.83 .--- --- 
0.80 8.20 -_ ,.-- 
0.00 7.96 
0.00 7.87 

77q-Tz 

0.00 7.38 -- _._. -- 
0.00 7.63 

14(CQ! 
8.46 
8.01 _ - _. 
9.43 _- 
7.92 -. 

16 (CR) 
8.39 - ._- 
7.96 

16 (CS) 
7.43 _ -- 
6.96 ._ -_ 
7.41 
6.90 
7.34 
7.22 _ -- 
7.37 - ._- 
7.65 -... -._ 
6.26 

trace 6.10 -._ 

g , 

7.50 
7.80 --- 
7.17 -.-_ 
7.32 
7.55 
6.08 . 
iisii - _ ---. 
6.04 - . .._ _... - _ 
7.80 
7.95 

7 

0.12 11.51 .- _-. _- __ 
1.15 12.44 
1.23 11.98 --- -- -- 
0.43 10.87 ---.. .___ 
0.04 10.31 
a66 

..-- _- 
7.49 -- .-.-- -. 

0.00 9.15 

'o.rz 

17 (CB) 
6.53 
6.10 

F 1 18 (CU) 
8.35 - -- 
5.93 
6.38 - _- 
5.74 -- 
6.09 --- 
4.69 - -. 
6.31 - -- 
6.62 
7.30 

GacC 7.O’i _ -- 
7.08 -- 
7.07 

1 

6.49 - -- 
6.65 - -- 
8.08 - -- 
6.25 - -- 
6.52 
7.04 

Average Fret 
I 61CKI 1 (‘=I 2 WI 

4.8 5.9 
3 (CFI 

4.37 - -- 
4.84 -_- 
5.16 

4&W 
6.53 . --_ 
8.38 
6.80 
6.29 
8.48 
6.28 --- 
6.79 
7.08 
7.71 

7 (CJ) 
7.32 
6.92 .-.-__ 
7.38 
8.99 . _.~--- _ 
7.18 
6.91 
7.30 
7.82 -___- - __ 
8.10 
7.98 
7.98 
8.01 

--priF 

7.48 
7.75 ---_ ._ ___ 
6.73 
7.36 -.-.--. -.__ 
7.47 --.-...- - ____.. 
7.88 
8.45 _..--- ___. 
7.94 -__---._ 
7.71 

+ 

.-,-.Dry. 
D'Y _--_..--. __ 
D'y.~ 

_-_epry 
10.19 
9.88 
9.08 

7 

8.85 
8.63 

5 WI 
7.0' _ _ _ 

6.71 

8.9t 
6.7f 
7.8i 

7 

S.Si - - - 
6.03 ~. - -- 
6.20 
6.96 
S.5i --- 
7.02 
7.43 
7.26 ..- -.-- 
7.22 
7.28 

7 
6.67 __-.. -._- 
6.92 ..- -. _ __ 
6.23 . ..~. - --- 
8.40 
8.69 
7.23 

f 

NM 

. _. 
8.38 
5.81 
6.01 - --_ 
5.71 _ _ _ _ 
8.30 
8.57 

trace 7.29 
7.11 
7.08 
7.13 

7 
6.38 
6.47 _- .._ -.. __-_. 
5.71 
6.26 
6.30 -- --._ _.- 
7.07 
7.80 
7.01 -__-._.-. 
6.77 

7.69 
7.48 _.---.---.-- 
6.99 
7.16 

1 

__, .Dry 
_. Dry 

.. 0) 
,..-.ply 

Dry 
py 
D'Y 

.- .--- 
7.59 - - -- 
7.02 
6.80 -- 
8.98 

1 
9.76 
9.79 

.--2 

9.90 
9.43 
9.21 
8.87 --.- 
8.02 

7 

5.84 5.73 I 
5.5: 5.42 I 
8.65 6.62 I 

' 8.03 I 5.93 

4.G 
5.31 

5.88 _ _.. 
8.20 

..--- 
6.53 -.-- 
8.66 
8.10 - -- 
8.38 
6.41 
6.84 
6.86 - - _ 
7.64 

0.00 7.31 
0.00 ii&i _ _ _ _ 
trace 6.86 -- . . .- 
0.00 6.54 
0.G 7% 
0.00 7.45 
ci.66 6.14 
0.00 7.&i - - _ _ 
0.00 7.92 
0.w 7.97 

Mar-90 

Apr-90 . .._ 
May-90 
jun-90 
Jui-90 

Aug-90 
Seg90 . . - 
act-90 

Flov-90 - 
Dee-90 

-__ 
7.14 
8.82 
6.82 -~ .-- 
6.69 

7.08 - ._ _ _ _ 
6.88 
6.74 -. .--.. -_- 
6.64 

- -- 
7.62 
7.86 - _.- 
8.05 - -- 
7.91 . -. 
8.33 
8.41 -. -- 
9.22 --. 
9.08 
7.22 - -- 

-+ 

8.47 
8.78 
8.16 _ ..--.. - -.- 
8.29 
8.51 ._. _- - - _ _ 
9.01 ..--...- ___ 
9.53 
8.98 

4.04 - -- 
4.95 - _.. 
5.25 
5.91 

- -- 
5.63 - -- 
5.82 

- __ 
4.41 
4.42 
4.72 
4.88 
5.31 --_ 
6.10 
5.69 
5.91 

111 
.?.98 

iii8 
6.66 
928 

5.65 
8.12 

31.8s _ .._. 
7.12 

--- 
7.13 ~.. ..-.-- 
7.42 

.-_- 
7.01 
7.33 .-_. .- _.__ 
7.82 ._.. .-__ 
7.70 
7.88 
7.75 

6.43 _. ._ 
8.71 
5.86 
6.55 
8.07 

7 
4.75 _ . . 
4.91 
4.30 - -- 
5.29 ..-_ 
5.84 _. .-__ 
6.65 
7.17 

8.02 
7.86 s.ti 

it&ii 
7.54 

trace 7.49 
7.53 

x 

6.94 
7.21 _- . . - __ 

trace 6.58 
6.69 
8.97 - ~_ .~___ 
7.49 
8.03 --- -.___ 
7.48 
7.24 
7.40 

9.10 
9.06 ,- _.. 
9.11 

'-iFIT 

ET 
882 

.-___ 
7.37 
7.42 
7.45 

( 

6.86 
7.14 
6.48 . -- 
8.59 ,.. ..-- __ 
8.85 .- -.. ---. 

. 7.40 _. ..-._.-.--_ 
7.89 
7.73 _.- .---_-. 

14 

0.88 10.84 - -- _ .._- 
1.19 11.04 

7.79 -. - _ _ 

q-G 
7.24 - .._..- --_ 
7.52 

--- 
6.95 

#( 
6.35 - -- 
8.64 
5.86 
8.01 ._ - .-._ 
6.37 
8.91 
7.40 
8.49 
6.39 
8.77 

.I 
1.21 10.35 
O.SS 

-.- 
8.54 --- - -- 

0.02 7.70 
0.00 4.89 
b.ti 

--- 
8.03 --.- --_ 

0.00 5.48 ..-- - -- 
0.00 4.11 
0.25 I 6.73 

- --. 
6.28 

1 
5.25 
4.69 .- - __ 
2.84 
3.48 .-- -._ - __ 
5.04 -._ -.~~ .___ 
5.87 
6.39 _ .- _..._ _ 
5.80 
5.58 
5.75 

1 
1.82 9.91 ----- --- 
0.97 10.00 

7.19 
7.72 
6.59 ..-.._ -. _-_- 
7.09 -_- ..-. ~. __ 
7.25 

. _..- _._ 
8.86 .-.. ._ ._.-__ 
7.02 

-- -.--_ 
0.00 6.88 .-- . -.-- 
0.00 7.18 _--.. -~-_ 
0.00 7.40 
0.00 7.98 

Mar-91 trace 6.97 
Apr-91 0.04 7.11 May-91 &ii ..- 7.48 .- 

Jun-91 0.07 7.97 . -~ ._ _- _-- 
Jut-91 0.10 8.23 

7.29 _. _ .- _ __ 
7.82 7.87 

8.18 
-. ._-_ -.;- 

8.37 .--..-._ _.__. 
7.82 
7.57 
7.74 

0.54 8.56 -- . . -_ 
1.03 8.77 

- ._ 
8.30 .- ~-- 
8.04 - _. - .-_ 
6.80 

7 
9.71 
9.34 
9.71 - __ 
8.27 
8.84 
8.02 _ -- 
7.55 

( 

0.09 7.li 

7.88 
7.43 

+s 

10.35 --- _.--. -_ 
._~ Dry. 

W .-.-_-..-__ 
9.99 _.-.-- ..-. - _ 
9.98 
9.85 .--.. - _ __ 
8.83 

1 

_ . - _. __ 
H.30 _.--.-. _. -- 
8.96 

.I 

2.11 E.43 .--_.. _--- 
1.99 13.81 

_.-...--_ - _ 
8.75 
8.91 

--_- ;-. 
8.95 

‘1 
1.70 11.00 _.-- ..-.. _ -- 
1.33 10.95 __- . ___- 
1.22 10.78 __. __ -- 
0.74 9.72 
0.73 9.74 
0.42 8.98 
0.29 8.28 

73qTE 
0.05 9.15 

.m 
1.08 11.27 - _ _ _ _ _ __ 
0.81 11.23 - - -. - _ - - _ 
0.87 10.71 - -_ .- _..___ 
0.23 9.98 

‘7 
._ __ .onJ 

D’Y . . . . . -_ __ 
___ .pry. 

W - . . . -.~ -_ 
9.88 - ---. -.-- 
9.57 
8.55 

( 

18.74 
1.77 13.04 _ -_ . __- 
1.21 13.25 Sep95 0.01 12.19 

l&t-95 6.6i - 10.57 ___-_ _~.- _-..- 
Nov-95 0.02 10.00 
Dee-95 0.02 9.87 _. ..- . . 
Jan-98 trace s.is __,_ .-- _ _. . _ 
Feb-96 0.00 8.71 

Avg-95196 0.01 1 10.15 

Now97 

1.23 9.59 
0.68 8.23 
0.58 8.36 - -- -.. -_.- 
0.47 7.58 --- ..--- 
0.48 7.14 

7TrpK 

0.05 7.2: 

Mar-98 4.7E 4.11 0.02 4.44 
Apr-98 0.04 2.x 3.2, 0.02 3.31 
Aug-98 0.02 7.36 8.52 5.8r 5.35 

Avg.98 1 0.02 1 7.36 GzqT7T 1 0.02 I 4.37 

..--~- ._-._ 
1.03 10.99 _ --.- ._._ -. 
0.45 9.98 _ --.- . .._ -- 
0.05 9.41 ---. .- -- 
0.08 9.12 - -_- . -.-- 

_--- .-..._ 
0.00 Dry 
0.00 Dry -.-- -.- 
0.38 9.74 ---- -._ 
0.13 9.23 --_- - _-. 

1.59 13.17 .---. _---- 
0.82 12.20 --_ _ .- -._ 
0.65 11.89 ---_ - 
0.51 8.47 

-_. _. .- -_ 
1.26 12.77 ---. . ._-_ 
0.58 11.75 
0.19 11.19 - __. .-.--. 
0.15 8.16 

---. ..-2; 
0.00 9.55 
0.02 9.28 
0.16 8.54 

0.45) 
0.02 

-- *.._ 
0.00 9.91 

‘TTpciz 
0.20 10.71 

--_.- .._... - 
0.01 1005 

TTq=T.eo 

0.58 lf.30 - 

o.os5.51 
0.09 4.86 -- 

m+ 

0.16 8.29 8.50 
0.04 6.W 6.29 
0.22 7.24 7.43 

5xqTK ( 

8.58 

-JTY 

8.10 
5.81 
8.96 

8.02 
5.75 
6.86 

1 

8.01 7.85 7.7: si 8.70 -7ea 
5.1: 
7.oe 

1 6.11 

7.4% 
8.5: 

I 7.93 



Table 1 
Free Product Thickness and Depth to Water 

Site 6A - Fuel Calibration Area 
NWIRP, Calverton, New York 

‘roduc2Thlckness (feet)/Deptt ‘roduc2Thlckness (feet)/Deptt 
9 (CM) 10 ENI 

0.03 6.63 
0.01 5.20 
trace 6.21 
trace 4.97 
0.01 5.66 
0.10 5.58 
0.09 6.07 
0.01 6.68 
trace 7.22 
trace 6.95 

1 

. , 
6.19 
5.90 
6.38 
5.81 
6.01 
5.71 
6.30 
6.57 _... -_.. -.-- 

trace 7.29 
7.11 
7.08 
7.13 

1 

6.36 
6.47 
5.71 
6.26 
6.30 - - ..~.~. - _ 
7.07 
7.60 
7.01 
6.77 
6.95 

1 

1.70 11.00 
1.33 10.95 -.-. . _- - 
1.22 10.78 
0.74 9.72 --- - _- 
0.73 9.74 --- .-.- 
0.42 8.96 
0.29 8.26 

ifqTiT 
0.05 9.1: 

-.-- - - 
0.00 5.68 
0.00 6.59 
0.00 6.20 
0.00 7.14 --- .-__ 
0.00 7.70 
trace 6.92 -.-_-.--. 

z 
1 

MonthNear 
RW 

Jan-90 0.19 7.03 
1 (CD) 

4.8; 
4.19 

5 W-4 
7.01 

Average Fret 

Feb-90 trace 6.72 
Mar-90 0.00 7% 
Apr-90 0.00 &f&i 

May-90 trace s.as 
.iun-90 0.00 6.54 
Jul-90 0.13 7% 

Aug-90 0.00 7.45 
Sep-90 Oil0 8.14 
o&o o.i% 

.._ 
7.94 

r&v-GO 0.00 7.92 
bei-9iJ rid0 7.97 

Avg-90 0.03 1 7.31 

Jan-91 0.00 7.37 _. . i&-91 -. - 0.00 7.66 . 

Mar-G trace 6.97 . . . ._ 
Apr-91 0.04 i.ii 

May-91 0.12 7.48 
Jun-91 0.07 7.97 . __ -- - -- 
Jul-91 0.10 8.23 

Aug-91 0.13 7.97 
Sep-91 0.11 7.65 
Ott-91 0.16 7.88 

5.31 
6.71 
7.14 

4.04 _ -- 
4.95 . _.. 
5.25 

8.62 
8.82 

5.91 
8.69 - -~ 
7.13 

7 (CJ) 
7.32 - -- 
6.92 
7.38 
6.90 
7.18 

7.08 
6.86 
6.74 

6.43 
8.71 
5.86 

7.42 _ -- 
8.02 

6.91 _- 
7.30 . -.__ 
7.82 
8.10 

6.55 - __ 
6.07 

7.86 
7.79 

6.64 
7.01 . . --- 
7.33 
7.82 
7.70 -. - ~- 

( 
4.75 
4.91 

7.96 . .._ -- 
7.98 

4.30 
5.29 _- 
5.84 
ii.65 
7.17 
6.30 _ - -- 
6.04 
8.60 

~--- 
7.02 
7.29 
7.82 .~ ---- 
8.37 
7.82 
7.57 

8.01 

1 

7.46 
7.75 
6.73 
7.36 
7.47 
7.88 
8.45 

7 
9.71 
9.34 
9.71 ___ 
8.27 
8.84 
8.02 _-- 
7.55 

m 
0.09 7.12 

2 (CE) 
5.9s 

5.&i _ -.. 
6.20 
5.63 
5.82 
5.65 
6.12 

LG.89 _ .- 
7.12 
6.97 - _- 
6.88 
6.95 

'1 

6.35 
6.64 
5.86 
6.01 - .-- 
8.37 
8.91 
7.40 
6.49 
6.39 
6.77 

1 
1.21 10.35 
O.i% 8.54 
0.02 7.70 ..-... - -~~ 
0.00 4.89 
0.00 6.03 
0.00 5.48 
0.00 4.11 
iEqT7T 

3 PW 
4.37 
4.84 - _- 
5.18 
4.41 
4.42 
4.72 
4.86 
5.31 
6.10 
5.69 - -- 
5.91 
6.28 

v 

5.25 
4.69 
2.84 
3.48 
5.04 
5.87 
6.39 
5.80 
5.56 - .._. -. .-.--. 
5.75 

1 

1.82 9.91 
0.97 10.00 _.--..-. ~_ 
1.23 9.59 
0.68 : 8.23 
0.56 8.36 
0.47 7.58 .- -- _._ _ 
0.48 7.14 

o.ssl 
0.05 7.23 

4KW 
6.53 
6.38 
6.80 
6.29 
6.48 
6.28 _ ..- 
6.79 
7.06 
7.71 
7.54 

trace 7.49 
7.53 

7 

8.94 
7.21 

trace 6.58 
6.69 
6.97 
7.49 
8.03 
7.48 
7.24 
7.40 

1 
1.06 11.27 -.-- -. _ _.-- 
0.81 11.23 --- .-._. 
0.87 10.71 
0.23 9.98 
0.00 9.55 
0.02 9.28 -_-_ -__ 
0.16 8.54 

0.45( 

0.02 

7.94 
7.71 
7.90 

( 

._pm.. 
DW .._ _- ..__ -_.- 

_~~~ Dry 
-_ __l)ry 

10.19 
9.88 
9.08 

I 9.72 

7.66 
7.75 

1 

7.19 
7.72 
6.59 
7.09 
7.25 
7.67 _..._. -.-.----- 
8.16 
7.66 
7.43 -..--..--- -- 
7.60 

1 
10.35 

.._~ Dry~ 
_ -Dry 

9.99 .- .__ ._..... - -- 
9.96 
9.65 
8.83 

1 6.97 

0 Water (feet) I 
11 I 

trace 7.00 _ __ -.- 
0.01 6.60 
trace 7.01 
trace 6.48 ._-- - ._- 
0.00 6.68 
0.00 6.50 
0.00 6.95 - -- ..- ._ -.. 
0.01 7.24 
trace 7.96 
0.14 7.86 
trace 7.71 

-&-G 

0.04 7.19 .~ --- 
trace 7.41 
trace 6.73 
0.00 6.87 _._ - ^.. ---.. 
0.00 7.17 
0.00 7.70 .- -- .-.-- 
0.18 8.38 
0.17 7.77 
0.14 7.55 
trace 7.60 

7izqTr 

0.06 9.75 
0.00 Dry -- - --. 
0.00 Dry 
0.12 9.78 ---.-...--_ 
0.22 9.68 
0.09 9.26 
trace 8.35 

0.07 

12 (CO) 
6.47 
8.53 
6.66 -...- 
6.10 
6.36 
6.41 
6.84 
6.86 - _-. 
7.64 
7.37 
7.42 
7.45 

--pm 

8.86 
7.14 .- _- 
6.48 
6.59 
6.85 - . __. ._ _. 
7.40 
7.89 
7.73 
7.09 
7.25 

'1 
0.88 10.84 _ _- _ .--.-- 
1.19 11.04 
1.03 10.90 
0.45 9.98 
0.05 9.41 
0.08. 9.12 
0.00 6.18 

0.53 

13 (CP) 
0.00 6.97 
0.00 6.71 - -- 
0.00 7.32 
0.00 6.74 
0.00 6.60 - -.- 
0.00 6.80 
0.01 7.27 
0.29 7.75 --- -- 
0.76 8.83 
0.60 8.20 
0.00 7.96 
0.00 7.87 

'TYrqmT 

0.00 7.36 
0.00 7.63 - -- - -.- 
0.00 6.88 

16 (CS) 
7.43 
6.98 
7.41 
s.90 
7.34 
7.22 
i.si 
7.65 
8.28 

trace 8.10 
8.06 

17 (CB) 
6.53 
6.10 
6.51 

18 (CU) 
6% 

6.03 
6.20 
6.06 
G.&i 
7.02 - _. 
7.43 
7.26 
7.22 -.-- 
7.26 

7 

6.67 

0.00 7.18 
0.00 7.40 --- _- 
0.00 7.98 
0.54 8.56 
1.03 8.77 
0.04 7.74 
trace 7.90 

14(CQi- -.- 
e.46 
8.31 
0.43 
i 92 
811 
7 98 

8% 
8.66 
926 
Q.iO 
406 
il.;; 

I.54 

8'53 -- 
862 
8ii 
837 
R56 
906 
958 
964 
830 
896 

-is 

2.11 1:Z .--.. ..-. 
1.99 13.61 
1.59 13.17 
0.82 12.20 
0.65 11.69 - -_. ,. .- 
0.51 8.47 
0.01 1005 

I 110 1180 
0.58 l.!z 

15 (CR) 
8.39 
7.96 
7.62 
7.86 
8.Oi.3 
7.9; 
8.35 
8.41 
9.ii _- 
9.06 
7.22 - ._ 
9.05 

1 

8.47 
8.78 
8.16 
8.29 
iisi 
9.01 
9.53 
8.98 
8.75 --- 
8.91 

--pm 

1.77 13.04 
1.21 13.25 
1.26 12.77 
0.58 11.75 - .._ _ _ _- 
0.19 11.19 
0.15 8.16 
0.00 ii.9r 
li7qizz 

0.20 10.71 

- -- 
8.09 

1 
7.50 
7.80 
7.17 
7.32 
7.55 - .__ 
8.06 
8.58 
8.04 .- --_ 
7.80 
7.95 

1 
0.12 11.51 

- -- 
6.92 ._ ..-_ 
6.23 
6.40 
6.69 
7.23 
7.69 
7.48 
6.99 

0.16 1 7.74 

9.75 0.11 
0.00 9.75 
0.00 Dry 
0.00 Dry ---. --~ 
0.36 9.74 
0.13 9.23 
0.08 8.44 

o.lo 

. .- _--- 
1.15 12.44 
i.23 11.98 
0.43 i0.G - ^_ .--_ 
0.04 10.31 
0.00 7.49 
0.00 9.15 

7izqTiE 

5.93 
6% 
5.74 - _. 
6.00 
4.69 
6.31 
6.6i 
7.30 

trace 7.07 
7.06 
7.07 

,--pm 

6.49 
6.65 ._ ..- 
6.08 
6.25 
6.52 
7.04 
7.59 _ _.- 
7.02 
6.80 
6.96 

v 
9.76 
9.79 
9.90 
9.43 
9.21 - -. 
8.87 
8.02 

I 9.28 

7.72 6.9 5.8r 5.73 
7.49 6.7t 5.5! 5.43 
8.59 7.8; 6.6! 6.62 

1 1 1 1 5.93 

0.02 4.44 0.18 6.25 
0.02 3.31 0.04 6.OC 

5.35 0.22 7.24 

7ItTJTr o.141 

6.02 
5.75 
8.86 

1 

8.1C 
5.81 
6.95 

1 

NM 

1.02 10.83 
0.75 10.15 
0.25 9.92 .- -.. _.-.--. 
0.13 8.29 
0.09 8.94 
0.07 7.97 ---.- _..-.--. 
0.04 7.91 

Tq9.14 

0.14 

I 
Mar-98 I 
Apr.98 1 

Aua-98 0.02 7.3E 

0.09- 5.51 
0.09- 4.6f 
-75 

o.osTs.n 

4.70 
0.04 2.9a 

6.52 

4 18 8.50 
8.29 

6.85 
8.62 
7.64 

7 

6.51 
63r 

6.0: 
3.21 
5.88 

I 

5.1s 
7.OE 7.3 

1 

7.43 
I 6.74 Ava-98 1 0.02 1 7.38 0.04 I 4.71 1 6.11 
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Table 2 
Average Free Product Thickness 

Site 6A - Fuel Calibration Area 
NWIRP, Calverton, New York 

Month/Year Average Free Product Thickness (feet) Site 
RW t (CD) 2(CE) 3(CF) 4(CG) 9(CM) lO(CN) 11 12 (CO) 13 (CP) 14 (IX) 15(CR) 16 (CS) Average 

Jan-90 0.19 0.03 trace 0.00 0.05 -_ ---. 
Feb-90 trace 0.01 0.01 0.00 0.00 

Mar-90 0.00 
_- ---. 
trace trace 0.00 0.00 _-- -..- 

Apr-90 0.00 trace trace 0.00 0.00 - -_ - ._- 
May-90 trace 0.01 0.00 0.00 0.00 - _- - -- 
Jun-90 0.00 0.10 0.01 0.00 0.03 - -._ 
Jul-90 0.13 0.09 0.00 0.01 0.06 _- 

Aug-90 0.00 0.01 0.01 0.29 0.08 _.- 
Sep-90 0.00 trace trace trace ~- 0.76 0.19 ..~_. ..- -- ._ -.- ~._ . .- 
act-90 0.00 trace 0.14 0.60 trace 0.16 . _- - .-.---~-- - - 
Now90 0.00 -- trace trace trace 0.00 0.00 

Dee-90 0.00 0.00 0.00 0.00 0.00 -.-- -_ -- -- 
Jan-91 0.00 0.00 0.G 0.00 0.01 

Feb-91 0.00 
-- ~. 
0.00 trace 0.00 0.00 _.-.-. _~__ - ____ 

Mar-91 trace trace 0.00 trace 0.00 0.00 

Apr-91 0.04 0.00 0.00 0.00 0.01 -_ ,_._- .~ _ _ _. 
May-91 0.12 0.00 0.00 0.00 0.03 _.-__- 
Jun-91 0.07 0.00 0.00 0.00 0.02 ~~. --.. 
Jul-91 0.10 0.00 0.18 0.54 0.20 

Aug-91 0.13 trace 0.17 1.03 0.33 -. -- . - - 
Sep-91 0.11 0.00 0.14 0.04 0.07 .- ---... 
act-91 O.iS --. 0.00 trace trace 0.05 - -..- -- ~~ 

Aug-95 0.05 -- 1.21 1.82 1.06 1.02 1.70 0.06 0.88 0.11 2.11 1.77 0.12 0.99 __~ ~--_ -_. ~-.- 
Sep-95 0.01 0.55 0.97 0.81 0.75 1.33 0.00 1.19 0.00 1.99 1.21 1.15 0.83 

act-95 0.02 0.02 1.23 0.87 0.25 1.22 0.00 1.03 0.00 1.59 1.26 1.23 0.73 
0.66 - -- ii.13 

__ _ .- - -- 
Nov-95 0.02 0.00 0.23 0.74 0.12 0.45 0.00 0,82 0.58 0.43 0.35 -__ --- ,--- 
Dee-95 0.02 0.00 0.56 o.oci 0.09 0.73 0.22 0.05 0.36 0.85 0.19 0.04 0.24 

Jan-96 trace 0.00 0.47 0.02 0.07 0.42 0.09 0.08 0.13 0.51 0.15 0.00 0.16 

Feb-96 0.00 0.00 0.48 9.16 _ 0.04 0.29 trace 0.00 0.08 0.01 0.00 0.00 0.09 _. . . - 
0.14 

.__- _..~. 
Nov-97 0.09 0.05 0.02 0.05 0.58 0.20 0.15 _ - -.. 

0.09 
- -- - __....- _ 

Mar-98 0.02 0.16 0.08 

Apr-98 0.04 0.02 0.04 
- -- 

0.09 0.07 ._ _- 
Aug-98 0.02 trace 0.22 0.17 

1990 data: Final Site Investigation Report, Appendix C, Table 4 (HNUS, 1995) 
1991 data: Final Site Investigation Report, Appendix C, Well Measurement Logs (HNUS, 1995) 
Aug 95 - Feb 96: Monthly Monitoring Report from Miller Env. (letter to NYSDEC) 
Nov 97: Work Plan Addendum 
August 1998: Field Visit Notes 
March/April 98: Summary Table, Field Activities 
Notes: November 1997 average includes product thickness of 0.22 at FC-MW-02-S and 0.29 at CL 

March 1998 average includes product thickness of 0.24 at FC-MW-02-S and 0.04 at CL 
April 1998 average includes product thickness of 0.2 at FC-MW-02-S and 0.04 at CL 
August 1998 average includes product thickness of ! t FC-MW-02-S 



C.4 FREE PRODUCT SAMPLE ANALYTICAL RESULTS 



CTOrr 3 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
CC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-6’4-01 FC-FP-BV-01 
03131198 03131198 
C8D130132001 C8Dl30132001 
NORMAL NORMAL 
0.0% 0.0 % 

BTU/L DEG F 

RESULT QUAL CODE 

BTU PER POUND 

MISCELLANEOUS PARAMETERS 
CHLORIDE 

FLASHPOINT 

21000 ! 

2890 I 
115 

RESULT QUAL CODE 

21000 I 

2690 I 

115 I 

FC-FP-BV-01 
03131 I98 
C8Dl30132001 
NORMAL 
0.0 % 

UGIG 

RESULT QUAL CODE 

21000 I 

?T--+- 

1 

FC-FP-CG-01 
03131198 
C80130132002 
NORMAL 
0.0 % 

BTU/L 

RESULT QUAL CODE 

21000 

fir--+- 



CT0270 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-CG-01 FC-FP-CG-01 
03131 I98 03131 I98 
CBD130132002 C8D130132002 
NORMAL NORMAL 
0.0 % 0.0 % 

DEG F UGlG 

BTU PER POUND 

MISCELLANEOUS PARAMETERS 
CHLORIDE 

FIASHPOINT 

RESULT QUAL CODE 

21000 

2580 I 
155 

LESULT QUAL CODE 

!lOOO I 

580 I 

155 ! 

FT-FP-CY-01 
03131198 
C80130132003 
NORMAL 
0.0 % 

BTU/L 

1ESULT QUAL CODE 

!I000 I 

$61 I 

I85 

Page 

FT-FP-CY-01 
03131198 
CBDI 30132003 
NORMAL 
0.0 % 

DEG F 

tESULT QUAL CODE 

!lOOO I 

++-- 



CTOL, 0 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: ER380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
96 SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FT-FP-CY-01 FT-FP-DS-01 
03131198 03/31190 
C8Dl30132003 CBD130132004 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlG BTU/L 

RESULT QUAL CODE 

BTU PER POUND 

MISCELLANEOUS PARAMETERS 

CHLORIDE 

FLASHPOINT 

21000 

361 I 
185 

RESULT QUAL CODE 

20000 I 

256 I 

FT-FP-DS-01 
03131198 
C8D130132004 
NORMAL 
0.0 % 

UGIG 

RESULT QUAL CODE 

2oooo I 

256 I 

Page 

II 

100.0 % 

3 

RESULT QUAL CODE 



CT0270 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 FC-FP-CG-01 
03131 I98 03131 t90 
C8D130132 C8D130132 
NORMAL NORMAL 
0.0 % 0.0 % 
MGIKG MGlKG 

RESULT QUAL CODE 

INORGANICS 
ARSENIC 1.4 

BARIUM 0.19 B 

CADMIUM 0.03 U 

CHROMIUM 0.95 B 

LEAD 12.1 

MERCURY 0.03 U 

SELENIUM 0.63 

SILVER 0.17 B 

RESULT QUAL CODE 

0.21 U 

0.19 B 

0.03 U 

0.58 B 

,0.18 B 

IO.03 U 

FT-FP-W-01 
03/31/98 
C8D130132 
NORMAL 
0.0 % 

MGlKG 

FT-FP-DS-01 
03/31/98 
C8D130132 
NORMAL 
0.0 % 

MGIKG 

RESULT QUAL CODE RESULT QUAL CODE 

0.21 U 0.21 U 

17.6 B 0.98 B 

0.03 U 0.03 U 

6.0 0.82 B 

8.9 0.42 

0.03 U 0.03 U 

0.54 0.19 B 

0.05 U I IO.05 U I I 
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CT&: J - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 FC-FP-CG-OI 
03131198 03/31198 
C8D130132091 C8DI 30132002 
NORMAL NORMAL 
0.0 % 0.0 % 

UGlKG UGlKG 

SEMIVOLATILES 

CARBAZOLE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXWMETHANE 

CHRYSENE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

DI-N-BUTYL PHTHALATE 

BISLP-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYL PHTHALATE 

RESULT QUAL CODE 

2oooow u 

2ooooo0 u 

2()ooooo lJ 

2oBo9w IJ 

zooowcl u 

2ooBBw u 
------- .a 
2ocKKJw .u 

2oooooO u 

2Booooa u 

2ooww u 

29Bo900 u 

2lmooo u 

2oooo9B u 

2ooo090 u 

2OOo990 u 

29oooBo u 

2Booooo u 

2ooBoaa u 

loocmoo U 

2oo9090 u 

2oooo9B u 

2ooo900 u 

2oooooB u 

29mooo u 

76Qw9 .I 

2oo9990 lJ 

lBuo9909 U 

29oooaB u 

2ooooo0 lJ 

2ooowo u 

Dl-N-OCTYL PHTHALATE 

DIBENiO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE - 

INDENOLI .2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

LESULT QUAL CODf 

!oooooO U I 
!OOOOOO U 

2oooooO U 

2ooooo0 U 

2oooooO u 

2oooooO u 

2ouoooO u 

2oooooO u 

2ooooo0 u 

2ooooo0 u 

2ooooo0 u 

2oooooo u 

2oooooo u 

2oooooa u 

2oooooO u 

2omooo u 

2ocloooo u 

2ooooo0 u 

1BooBooo u 

79ooooo u 

zoooooo u 
2oooooo u 

2oooooO u 
zoooooo u 
2ooooW :: 

zooooco u 
1ooooooO u 
2oooooO u 

EEE 

zoooooo u 
2oooooo u 

FT-FP-CY-01 
03/31/98 
C8D130132003 
NORMAL 
0.0 % 

UGlKG 

LESULT QUAL CODE 

!OOOOOO U 

!oooooO u 

!WOooO u 

?oooooo u 

s 

2oooooO u 

2ooowO u 

2oooooO u 

zooooo0 u I 
2oooooO u 

!oooooO u I 
2owooO!!! 
2owwo U 

looooooO u 

2ooooo0 .u 

2owooO u 

ttnoooo u ! 

Page 

FT-FP-DS-01 
03l31198 
C8D130132004 
NORMAL 
0.0 % 

UGIKG 

2 

tESULT QUAL cow 

lBoooB u 

lBoooB u 

lcNXXXl u I ., 2. 
lwooB u 

moooo u 

IooooO u 

IooooO u 

looooo u 
1ooooO u 
1OOWO U 
1ooooO u 
moooO u 
loomJo u 

looam u I IooooO u 
U I 

!OOOOO u 

looooo u 

Id 

5oooo0 u 

looooa u 

loo900 u 

looooo u I 



CT0270 - NWIRP CALVERTON 
WATER DATA 
QUANTERRA 
SDG: BR380 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

FC-FP-BV-01 
03l31198 
C8D130132001 
NORMAL 
0.0 % 

MGIKG 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4.4’-DDD 68 I 

4,4’-DDT 51 U 

ALDRIN 51 u 
ALPHA-BHC 51 U 
AROCLOR-1016 1 U 

AROCLOR-1221 1 U 

AROCLOR-1232 1 U 
AROCliOR-1242 1 U 

AROCLOR-1248 1 U 

AROCLOR-1254 1 U 

AROCLOR-1260 1.2 
BETA-BHC 51 U 
CHLORDANE 510 U 
DELTA-BHC 51 U 
DIELDRIN 51 U 

ENDOSWLFAN I 51 U 

ENDOSULFAN II 51 U 

ENDOSULFAN SULFATE 51 U 

ENDRIN 51 U 

GAMMA-BHC (LINDANE) 51 U 

HEPTACHLOR 51 U 

HEPTACHLOR EPOXIDE 51 U 
METHOXYCHLOR 510 U 

TOXAPHENE 2000 U 

FC-FP-CG-01 FT-FP-CY-01 

03131 I98 03/31l98 

c8D130132002 C8Dl30132003 

NORMAL NORMAL 

0.0 % 0.0 % 

MGIKG MGIKG 

tESULT QUAL CODE 

26000 U 

26000 U 

26OOO U 

26000 U 

26000 U 

500 U 

500 U 

500 U 

500 U 

500 U 

500 U 
xKlo 

26000 U 

260000 U 

26000 U 

26000 U 

26000 U 

26oOa U 

26000 U 

26000 U 

26000 U 

26000 U 

26000 U 

260006 U 

loooooo u 

lESULT QUAL CODf 

2600 U 

2600 U 

2600 U 

2600 U 

2600 U 

50 U 

50 U 

50 U 

50 U 

50 U 

50 U 

290 

2600 U 

U 

2600 U 

2600 u . 

2600 U 

2600 U 

2600 U 

2600 U 

2600 U 

2600 U 

2600 U 

26000 U 

1oouoO u 

Page 

FT-FP-DS-01 

03l31198 
C8D130132004 
NORMAL 
0.0 % 

MGlKG 

1 

tESULT QUAL CODE 

51 U 

51 U 

51 U 

51 U 

51 U 

51 U 

51 U 

51 U 

510 U f 
2wo U I 



CTOr/O - NWIRP CALVERTON 
SOIL DATA 
QUANTERRA 
SDG: BR376 

Page 6 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CA-061 215-i 3-03 CA-06401 -7 
04lO2lQ8 03/31198 

C8D030131009 c8D010112001 
NORMAL NORMAL 
96.7 % 89.0 % 

UGlKG UGIKG 

RESULT QUAL CODE 

SEMIVOLATILES 

BENZO(G,H,I)PERYLENE 340 U 

BENZOWFLUORANTHENE 34.0 U 

BlS(2-&OROETHOXY)METHANE 

BlS(2-CHLOROETHYL)ETHER 

BISf2-CHLOROISOPROPYU ETHER 

340 U 

340 U 

340 U 
1 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 
.a .IITF.e.e.A m* . . m--m.,. . . . . . . - 
N-NI I nuau-uw-rmur~uwww 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

1700 U 

340 U 

340 U 

340 U 
- -̂  
34LJ u 

N-NITROSODIPHENYLAMINE 340 U 

NAPHTHALENE 340 U 

NITROBENZENE 340 U 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

1700 U 

340 U 

340 U 

340 U 

tESULT QUAL CODE 

210 J I 
130 J 

370 U I 

370 U 

1800 U 

370 U 

190 J 

CA-66421 -8 
03131 I98 
C8DOl 0112003 
NORMAL 
93.0 % 

UGlKG 

!ESULT QUAL CODE 

I50 U 

150 U 

I50 U 

150 U 

150 U 

150 U 

150 U 

150 U 

150 U 

150 U 

150 U 

I50 U 

I56 U 

150 U 

I50 U 

I50 U 

150 U 
I50 U 

150 U 

1700 U 

I50 U 

I50 U 

I50 U 

I50 u 

I50 U 

I50 U 

150 U 

1700 U 

I50 U 

150 U 

I50 U 

CA-06741 -6 
03131198 
c8D010112002 
NORMAL 
93.5 % 

UGIKG 

1ESULT QUAL CODE 

I50 U I 

150 U I 
150 U 

I50 U I I50 U 

150 U I I50 U 

150 U 

so U 
.r^ 
55U u 

150 U 

150 U 

I50 , u 

_+ 

1700 U 

150 U 

150 U 

350 U 



frot-Saqle #...: 
Date Sampled...: 

TmRaraalum, m. 

Clients ID:FC-FP-m-01 G hanterra 
Ellvifonmemaf 
swicec 

Genaalunistry 

C8F160163-001 lrab order #...: cJ2ww Matrix.........: SOL1 
03/31/98 fate Received. .: 04/03/98 

PREPARATION- PREP 

PARAMETER RESULT .RL UNITS METHOD ANALYSIS DATE BATCH d 

Ash caltent 0.50 < 0.50 + -D 1553-83 06/22/98 8191256 

OiLutim factor: 1 MS Rm # . . . . . . . . 



TwnzaTBcx~. IA. 

clierlt~le m:Fc-FP-m-01 G 
hamterra 

.-manal 
!k!WiCW 

GIlmenlchemiq 
.i - I-, 

xat-Sample t...: C8F160163-002 lklrk order #...: cJ2xo Matrix.........: SOLID 
Date Sanpled...: 03/31/98 Date Received..: 04/03/98 

PARAMETER 

Ash ccmtent 

PREPARATION- PREP 
RESULT RL DNITS METHOD ANALYSIS DATE BATCH 4 

0.50 < 0.50 t ASJM D l553'-83 06/22/98 8194146 
Dilution Factor: 1 MS Run II.......: 



C.5 COST ESTIMATES 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton. New York 
Site 6A - Fuel Calibration Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 2 - Oil Skimming 

b Q I hit Cnct 

3 

hlORlLlZATlONlDEMOBlLlZATlON 
1.1 Driller Mobilization/Demobilization 
1.2 MoblOemob Personnel 
1.3 Per Diem 

WELL INSTALLATION 
2.1 Hollow Stem AUgef &inrh PVC - drillinn/indrllatinn 

__ 
7 ? n.i,, P,,“i..” IJ.nrnnn 

..-.. _- -....... - ..-.-..-..-.. 
L L v,l,, vu,u,,,w ,.,,,,,,,,nent 
2.3 Well Development 

: Wastewater Handling 
n, WF.d-t.ar 

__._ 
2.4 Well Developmenl 

- 2 5 Sampling/Analysis us ..UI.....Y.-. -- 
2 6 Sampling/Analysis of Drill Cuttings _ 
2.7 Field Geologist 

FREE PRODUCT % 

1 __-.-_. 
6 

30 

105 

IS 

-.ea 
man-day 

$5.000 00 $5~0 
SW 00 $25O.M) $0 -- 

$195ocl $0 - 

105 vf t10.00 
26 hr $150.9f.. 

7 well 16150.ocr 
1 PSI 215fxlno ---___ - 
7 

-- 

-ea 

835 00 $3 675 _--. I-- 
$I,@0 __ 
$4.200 
81050 __‘- - 

_ ,,--_ __ $2OO.o0 $1500 ---i 
~81.590M) $2cxJog $10 500 L- 

:COVERY SYSTEM INSTALLATION 
3.1 Product Recovery Floating Skimmers w/ pneumatic pum 
3 2 Air Compressor (5 hp) 
? ? q dl \,rhmc ,,Xihrh 

3.4 Pressure Regulator Vatve 
3.5 Product Recovery Fixed Canister 
3 6 Rehabilitation of Existing WeliS 
375009 a,,“,, .,wqJr sasrn ws1t11 “I_ 
3.6 Float Switch/Power Shut off 
3.9 3/&irmh nrnrlawt dirrhmm~ hnce 

? ,n rn,P 

-92163 $0 
1 ea $156.W $50.50 $0 $156 951 
7 ea $665.rxl $ltKLMl $0 96.195-= 
7 well $45O.M) $3.150 -z-..-- -A.-- 

; ;, 
-.,-. -- $607.oLl $0 93,220 % 

$35O.ocl $175.09 $0 $799 _--. 
5fi5 if $1.17 so.59 SO $661 $331 

91.66 SO - $326 $656 
952 $90 

so $0 -.~----95.~ --- SO --- 
93,ooo 81.5cO so $4,5W field crew of 3 -- -..-___~- 

---3~--.-..-Ess.ssL SO $5.050 first 10 days on site 

$0 
$0 .-.~.--- 
$0 
$0 ~--- 
$0 
$0 - -- 

$3,675 IO-footwell screen 
$1.050 
$4,2W 4 hours per well 
$1.050 
$1 790 I---- 

$11,96U 1 sample per well __-. 
40 hour $16.35 $0 SO $654 $0 1654 -~_____ 

7 ea $2,1M).LxJ $1 05o.M) 
1 ea 

sg: --I- 

7 RB $I 

25.00 
68.00 

$925.00 ~- 

$0 
$0 

$14,7W 
$925 
$476 

$7.350 $22,056 2-foot travel distance 
$925 

-- $0 -. _-- __-- 
=‘L!E!C-..--. 

$153 _ $629 
$207 

SKXJ ii $6.095 .___- 
-29 $0 $3.150 
1,614 SO $4.042 
5350 en c, mal "V 

$0 *&ii 
SO $904 
so $142 
so $101 
SO $32 _~- 
SO $12 

,,“-, v,Y”.,. “,ll..l.v.. ..-I- 

J. rv r vv Pipe - 1 inch 
3.11 PVC Pipe - 2 inch 

__- 

350 If $0.93 
40 If $1.30 92.26 - 
13 ea $0 49 $7.29 

7 PR 91.45 814.79 

Tee - 1x2 

., r vv Coupler - 1 inch -__ 3.17 PVC Coupler _ 2 inch 

porary Shed 
nrh 

4 ea $1.70 $23 34 

16 ea $14 50 __. 
2 ea- 

~~-- ;y:g 
$16 25 

1 IS _1$3.9 

.” I’“....” .-- -- 
Galvanized Hang Wire If $0 95 __- -__-- __-- 

creteSlabsformBuilding.Tanks 5 CY $100 00 $200 00 -..- ~- 1 ea ---~----ssoo-s-.%eoooo 
----- 

__. $250 00 

__-.- -- . . ..____~ --.--A- 
c7nn nn %mn nn --c3nn 

------ ---.._-- 
r7nn 

4.1 Wastewater Disposal from WetI Development 
4 2 Drill Cutting Disposal from Well installation 

gal $075 _ $1.125 $0 $0 16 
. . -? 

7 drums $500 w ~___~_ 

” 31, I‘3 

Gi $3 500 1 drum per well _-_?-.-.- 

Subtotal 834.750 $45,620 $39.330 $1,066 $120.966 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton. New York 
Site 6A - Fuel Calibration Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost Q 10% 

G 8 A on Material Cost @ 10% 
G & A on Subcontract Cost @ 10% 

Total Direct Cost 

Indirects on Total Direct Labor Cost @! 75% 
Profti on Total Direct Cost 6 10% 

%11.799 911.799 
$3,933 $3.933 

$4,562 w502 
$3,475 53,475 

$36,225 $50.402 $55,063 $1.000 $144,777 

WI.297 541.297 
$14.470 

Subtotal 

Total Flcld Cost 

$200,551 

Health & Safety Monitoring @ 5% $10,029 

5210.579 

Contingency on Total Field Cost @ 10% $21.059 
Engineering on Total Field Cost Q 20% $42,116 

5275,753 TOTAL COST 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 6A - Fuel Calibration Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 2 - Oil Skimming 
Annual Operating and Maintenance Costs 

Item 

1 Energy - Electric 
2 Maintenance 
3 Free Product Sampling/Analysis 
4 Recovered Product Transportation/Disposal 
5 Weekly System Check - Labor 
6 Weekly System Check - MoblDemoblPer Diem 
7 Monthly Service Fee - Telemetry System 

Qty Unit 

32585 Kw-hr 
1 Is 

1 ea 
1666 gal 

416 hr 
52 
12 r41: 

Unit Annual Cost 
cost Notes 

$0.135 $4,399 5 hp motor (compressor) 
$2,419.75 $2,420 2% of Capital Cost 

$1,206 $1,266 

545.: 
$5,OCNI Assumes RCRA Hazardous due to chlorinated solvents 

$18,720 8 hours per visit 
$500.00 $26,ooO 

$20.06 $240 

Total Annual Cost $57,979 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton. New York 
Site 6A _ Fuel Calibration Area 
Fnaineerina Evaluation/Cost Analvsis . Free Product Recovery -.a ~~ 
Alternative&. 3. Oil Skimming with Groundwater Depression 

Item Quantity Unit Subcontract 

1 MOBlLltAllONlDEMOBlLlZATlON 
1 1 Driller Mobilization/Demobilization 1 Is s7.!gyxJ 

 ̂ ---L 

e 
Unit Cost Extended Cost Subtotal 

Material Labor Equipment Subcontract Material Labor Equipment Direct Cost Comments Ii 

57 000 
-’ -cn 

SO so so s7OOO .-- 
ClE” “” -znsrsoo-- SO $1.500 field crew of 3 

1 2 MoblDcmob Personnel so 
SO 

~___ 
$5.850 first 10 days on site --- 
ss.Mx) 

I 

,I ,I, 
* . ..“I. :ii 

isompz$ 

ra *~,.“A” “V 
j ea 

““““.“” - ..~~~~ 

s1.5OO.OO szw.00 S4,5h).-- SO 

3 ea 51.200.00 ~00 53.600 so 

$16.35 $0 so --__ 

7 ea $885.00 $100.00 so $6.195 

7 well ~3450.00 53.150 so 

3 ea $3,635 00 $1.817.50 so $10.905 

250 If $283 52.82 so 5708 

3 ea S2,lOO 00 s2,iOOM) so S63OO 
_“.” 

SO SO $3,375 22 well screen .___ ~__ 
so SISO. _ -.-- 

$1 .0W 4 hours per well 

$450 _____ 
51.700 ;: --ii 
$5,100 1 sample per well 

f6W so S4,2OO VOC, SVDC, Metals, PCBIPest 

$654 so $854 .___- 

s7OO so 

--FL so 
$5,453 

5705 :x 

S6,3@3 so D 2-foot travel distance 
~--r en 

1 4 Groundwater Discharge Permit Application 
2 WELL INSTALLATION 

2.1 Hoilow Stern Auger 8.inch PVC - drilling/installation 
2 2 Drill Cutting Management 

2.3 Well Development 
2 4 Well Development Wastewater Handling 
2 5 Sampling/Analysis of Wastewater 
2.6 Sampling/Analysis of Drill Cuttings - 
2 7 Sampling/Analysis of 
2.8 Geolog’ 1 IS1 

3 FREEPROD UC1 RECOVERY SYSTEM INSTALLATION - 

3.1 Product Recovery Fixed Canister 
3.2 Rehabilitation of Existing Wells 
3.3 Submersible pumps wl probe 6 controller- 5 hp 
3.4 4” PVC groundwater conveyance piping 
3 5 Product Recovery Ftoating Skimmer wl pneumatic punt 

.a S525.W so $525 $5 IL.2 

*uu w $21.83 so $204 J ,%- ;; 

$158.00 550.50 so 5158 $51 50 

S1.614OO $807.00 $1. so 13,228 814 so 

$350 00 5175.00 $0 1700 S 350 so 

$1.17 so.59 so $158 579 

$0.93 $186 so $84 Si69 
so 
so 

so.49 57.29 so 55 573 to 

$0.65 $1183 so $1 $12 so 

$0.43 $14.50 so $2 $73 so 
.l,.C r-,-r”,. en ccn” e?,nR cn 

3.8 Air Compressor (l-112 hp) 
3.7 Ball Valve _ In-inch 
3.8 Pressure Regulator Valve 

3.8 frO0~O In storage tank with dike 

3:lO Float Switch/Power Shut Off 
-3.11 3/B-inch product discharge hose 

3.12 PVC Pipe - 1 inch 
3.13 PVC Elbow - 1 inch 

314 PVCT-1x1 

1 ea 
3 ea 
1 ea 

2 ea 
2 ea 

135 = ,I 

90 I‘ rr 
10 ea 

1 ea - 

2525 
- 

$6,895 
53,150 

516,358 80 @II: 100 feet TDH 
$1.413 

$1260 
Sl,Dw 

$269 

5 ea 

118 ea 94.30 PL,.“” .Buv-. ..d,I..” “” 

390 If 
en ECCn*. :: C?,C *lo? L 

1 Is aJ,Ju” w P ,,I.PAvv “.,a50 $0 - 

2 =a-- 515.OOC.W 5?,5W.W 92.5W.W ;i *“‘-- s30,OOO LEPJ s5,OOO 

IO ea $831.00 24.92 so 58,310 $349 so 

3 ea $38: 

2lW If .~___ 
3 ea 

1 ea A? 
“” ea 

54.842 ______ 
S1,050 

5237 
$253 

578 - --___ 
. ..T 
3 II 

$75 1 per 20 feet of pips- 
$3,770 1 per 20 feettofpips 

turn) 

IO.000 pound 

IcePiPVC 

26 
1 Is $1 00t A 
1 $63U uu 

1 
ea-.-___.- c, ra M 

ea - -~~ 
2 ea 

;ryr wz 
54” 011 
_“” ”̂ 

4 ea $1 13” “” -L- 
900 If _- so.12 
225 If so 90 

50 If $2.30 

3cr-------~ 

$480 8 gpm each 
-$I 503 couplers, mist joints 

-is30 
__ $149 @existing power source 

$1,060 
s4.600 

$108 for submersible pumps 
$203 
a,,.=. 

!S 

i-PVC 
safety switch - NEMA 4 

disconnect - NEMA 4 
np main, 12 circuits each 

otor Starter. NEMA 4 

_ 35 Single Conductor RI 4 wee I ype 
3 36 Rigid Steel Conduit - 3/4-inch 

3.37 lo’ Ground Rod at Panel 
Rx3 iY?Ra re copper Wire _ panel to ground rod 

200 
2w $1.65 

1 ___~ ~~T”17.50 ea -___- In rr 

3 39 Concrete Slabs for Temporary Building. Tanks, GAC U 
3.40 Telemeter 

341 Install 20.foot utility poles 
342 Install phone wire 

3 43 Connect to Local Telephone Service 
--. 

3 44 Electrician 

15 cy 
1 =a--- 

25 =a _ 
25W If 

l 1s 

A-‘- 
30”” IJU i0”” “V .wo so ___~. 
$250 00 -54350_..._ $197 00 ;“o mu- SWL_,-- $4 925 $1,088 

SO 23 SO 23 so $575 so -- 
s2OQ 00 S3W 00 so $200 _.” _- ---_7;7z ----.g 

$285 ~I__ 
$11 tank full sensors 

cnrl 

$18 ___---..---..-_ (R 

3.45 General Foreman/Laborer 
4 WASTE DISPOSAL 

4 1 Wastewater Disposal from Well Development 
41 r ‘%tng Disposal from Well Installation 

I 

2w hour I21 23 so w.440 w -___ 
240 hour $16 85 so fl: 54044 Jo- __.-.- __I .~--~- 

1500 gal so.75 $1,125 so $1,125 ~_--- 

3 drum s5K.w s1.5OO so .. Sl,m-l drtlrn~e! 

177.080 $28.750 $97.445 5209.362 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 6A - Fuel Calibration Area 
Engineering Evaluation/Cost Analysis-Free Product Recovery 
Alternative No. 3 - Oil Skimming with Grouddwater Depression 

II 

Unit Cost Extended Cost Subtotal 

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Direct Cost Comments 

Overhead on Labor Cost @ 30% 523.124 523.124 

G 6. A on Labor Cost @ 10% $7.706 $7,706 

G LL A on Material Cost @ 10% $9.745 59.745 

G 8 A on Subcontract Cost Q 10% 52.075 12,675 

Total Direct Cost 531.625 $107.190 s107.911 $6.066 $252,614 

Indirects on Total Direct Labor Cost @ 75% $60.934 $60,934 

Profit on Total Direct Cost @ 10% $25.261 

Subtotal 5359,029 

Health B Safety Monitoring @ 5% 517,951 

Total Field Cost $376,960 

Contingency on Total Field Cost @ 10% 537,696 

Engineering on Total Field Cost @ 20% 575.396 

TOTAL COST S496,0?4 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 6A - Fuel Calibration Area 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 3 - Oil Skimming with Groundwater Depression 
Annual Operating and Maintenance Costs 

Item 

1 Enerav - Electric -----e, ~ 

Maintenance 

Qty Unit 

62723 Kw-hr 

2 
3 
4 
5 
6 
7 
8 
9 
10 

I 
1 

1000 
368 

52 
1 

45 
3 
9 

IS 

Unit Annual Cost 
cost Notes I 

$0.135 $11,168 1.5 hp compressor; 3 - 5hp submersible pumps 

Free Product Sampling/Analysis 
Recovered Product Transportation/Disposal 
Weekly System Check - Labor 
Weekty System Check - MoblDemoblPer Diem 
Carbon Replacement/Disposal 
Groundwater Analysis - Monthly 
Groundwater Analysis - Quarterly 
Monthly Service Fee - Telemetry System 

ea 

gal 
hr 

each 
ea 
ea 
ea 

mo 

$4,187 $4,187 
$1,200 $1,200 

$5 w,ooo 
$45.00 $16,580 

$500.00 $26,900 
$60,000.00 $60,000 

$200.00 f9,ooo 
$400.00 $1,200 

$20.00 $180 

2% of Capital Cost 
Characterization once/year 
RCRA Hazardous - chlorinated solvents 
8 hours per visit - April - December; 4 hours per visit Jan - M 

Delivery and disposal of carbon once/year - $3/pound 
VOCs, 5 samples/month - l/well, GAC effluent, trip blank 
SVOCs, Metals -1 sample/quarter, 3 quarters - GAC effluent 

Total Annual Cost $134,495 



\ 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Cetverton. New York 
Site 6A - Fuel Calbratio” kea 
Engineering EvaluationlCost Anstfsis - Free Product Recovery 
AJtematie No. 4 - Excavallo” 

Extended Cost 

1 1 Eqdpment MobllzaUoNDemobiliZ~(ar 4 ea $29 00 $149.00 so so $116 $596 $712 1.1R cy excavata!j05 HP Dozer 

12 Mobilze,Qemobllze Fletd Crew 013 6 ea ~~00.00 $250.00 so -73 s1.500 ._._so f4.500 -. 
13 PerDkm 30 mandy ~~~y95.w SO so $5.650 so __ __-. 55.650 nrst 10 days of on site 

1.4 Erosion & Sedment Conbd (Sm fence) 2w II so.45 so.21 so _ SW 542 0 $132 akqswak- 

2 ~DECONTAMINATtON FAClLtTtES 6 SERVKES 

Subtotal f293.600 $56,666 $30,254 $16,460 5399.362 

Total Direct Coat 

Ovemead w) Labor Cost @ 30% 
G 6 A on Labor Cost @ 10% 

G 6 A an Material Cost @ 10% 
G 6 A o” SLlbconI~acl Cost @ 10% 

Subtotal 

lndrects on Total Direct Labor Cost @ 75% 
ProfIt on Total Direct cost & 10% 

Total Field Cost 

lieah 6 Safety Monitoring @ 5% 

ConUngency on Total Field Cost & 10% 
Engineering on Total Field Cast @. 20% 

$9,076 $9.076 
53.025 $3,025 

$5.667 $5.667 

S29.360 s29.360 

S323.160 $64.755 $42,356 $16.460 $446,751 

$31.767 $31.767 
$44,675 

$523,193 

126.160 

$549,352 

__. ___ 
134.YJ’J 

S109.670 

$714.156 
TOTAL COSl 



APPENDIX D 

SITE 7 - FUEL DEPOT 

D.l Estimated Extent of Contamination Figures 

D.2 Free Product Recovery Field Activities 

D.3 Free Product Thickness Summary Data 

D.4 Cost Estimates 



P- D.1 ESTIMATED EXTENT OF CONTAMINATION FIGURES 
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D.2 FREE PRODUCT RECOVERY FIELD ACTIVJTIES 



1 .O INTRODUCTION 

From March 30 to April 2, 1998, CF Braun conducted free product thickness measurements, 

collected free product samples, and performed free product recovery tests at the NWIRP 

Calverton. The sites investigated were Site 2 - Fire Training Area, Site SA - Fuel Calibration 

Area, Site 7 - Fuel Depot, and Site 1OB - Engine Test House. The results of the! testing are 

provided in this section. 

1.1 Free Product Recovery Procedure 

The free product recovery test consisted of removing the free product, with dedicated 0.25-inch 

inside diameter (I.D.) polyethylene tubing lowered into the well to the free product layer and 

attached to silicon tubing in conjunction with a peristaltic pump. The product was removed at a 

low flow rate (approximately 0.1 liter per minute) until air bubbles were noted in the tubing. The 

tubing was then lowered again to the mid point of the remaining product thickness a,nd repeated 

until the rate of water collected equaled the rate of free product collected, The product 

removed was containerized and later sent for laboratory analysis. After the product was 

removed, a Kech interface probe was used to measure the product thickness and was 

referenced to the top of the PVC casing. Free product measurements were collected 

periodically for the next 24 to 48-hours, depending on which test was in effect. See Attachment 

for Free Product Recovery Test Sheets. 

Free product recovery tests were to be conducted at each site. However, free product was not 

found at the Engine Test House and the Fuel Depot during this round of testing. As a result, 

free product recovery tests were limited to the Fire Training Area and the Fuel Calibration Area. 

Ca9804vfp 



4.0 FUEL DEPOT AREA 

Free product thickness measurements were conducted at the Fuel Depot. However, no free 

product was observed (except for a sheen). As a result, free product samples were not 

collected and free product recovery tests were not conducted. 

4.1 Free Product Thickness Measurements 

On March 30,1998, water level and free product measurements were collected in 21 existing 

monitoring wells located throughout the Fuel Depot Area. On March 31, 1998, 9 monitoring 

wells, which were inadvertently not measured the previous day, were measured for product 

thickness. These wells were located within the Underground Storage Tank (UST) area and 

west of it. 

The measurements were collected using a Kech interface probe and were referenced to the top 

of the PVC casing. See Attachment for Product/Groundwater Level Measurements and 

weather conditions. The probe was wiped clean with deionized water spray and a paper towel 

between wells and was decontaminated with Liquinox and methanol between sites. 

No measurable free product was observed in any of the monitoring wells throughout the Fuel 

Depot Area, although three monitoring wells appeared to have a very slight sheen in them. 

MW-BL was observed to be dry. 

Based on the lack of measurable free product at the Fuel Depot Area, the Free Product 

Recovery Test and free product sampling were not conducted. 

Ca9804vfp, oWO5198 



PRODUCTlGROUNDWATER LEVEL MEASUREMENTS 

FUEL DEPOT AREA 

Project Name: NWIRP Calvedon 

Project Number: CT0 270 I7398 

Date: 03/30/98 and 03/31/98’ 

Weather: On 03/30/98 it was mostly sunny, warm 70 degrees F, and a light breeze. On 03131198 it was sunny, 

warm, 80 degrees F, with a light breeze 

Well Identification Product Level Comments 

Diameter and Level (feet btoc) Thickness (feet) 

DRY WELL 

Very slight sheen 

Very slight sheen 

Very slrght sheen 

Very slrght sheen 



PRODUCTIGROUNDWATER LEVEL MEASUREMENTS 

FUEL DEPOT AREA (continued) 

Project Name: NWIRP Caiverton 

Project Number: CT0 270 ! 7398 

Date: 03130198 and 03/31/98’ 

Weather: On 03/30/98 it was mostly sunny, warm 70 degrees F, and a light breeze. On 03131198 it was sunny, 

warm, 80 degrees F. with a light breeze. 

Well Identification Well Casing Product Level Static Water Product Comments 

Diameter and (feet btoc) Level (feet btoc) Thickness (feet) 

Material 

*Outside Fuel 4” PVC N/A 14.34 0 

Depot in road. No 

I.D. 

AR’ 4” PVC N/A 14.50 0 

AL* 4” PVC N/A 14.85 0 

##2* 4” PVC N/A 14.99 0 



D.3 FREE PRODUCT THICKNESS SUMMARY DATA 



Month/Year 

Jan-91 

Feb-91 

Mar-91 

Apr-91 

May-91 

Jun.91 

Jul-91 

Aug-91 

Gp-91 

act-91 

Avg-91 
Aug-95 

Sep-SE 

Oct4E 

Now9: 

Dee-9f . 
Feb-SE 

Avg-95 

Mar-SE 

Apr-SE 

Aug-SE 

Avg-98 

1 (AK) [ 2 (AL) 3 
0.00 16.461 15.251 15.05 

15.47 0.00 16.61 

0.00 is.24 

d.00 16.31 

o.do 16.09 

6.00 16.63 

0.01 17.66 

trace 16.73 

bate 16.57 

15.37 

15.01 

15.07 

i4.87 

15.27 

15.64 

15.65 

15.34 

14.83 

15.04 

14.72 

15.14 

i5.66 

15.35 

15.21 

Table 1 
Free Product Thickness and Depth to Water 

Site 7 -Fuel Depot 
NWIRP,Calverton,NewYork 

17.25 16.64 16.62 16.03 0.00 16.85 17.77 21.37 000 18.32 

i7.43 16.91 16.09 16.09 0.00 16.92 1785 17.10 0.00 18.40 

17.12 16.71 1589 15.89 0.00 16.73 17.68 16.92 0.00 17.97 

li.52 17.i5 16.33 16.32 0.00 16.93 18.12 17.37 0.00 18.43 

18.06 i7.69 16.8s 16.86 0.07 17.51 18.69 trace 17 93 0.05 18.92 

17.94 17.39 16.56 16.55 0.02 17.36 18.37 17.62 0.00 16.91 

Average Free Product Thickness (feet)lDepth to Water (feet) 
4tAN) 5 8 7 9 (ASI 10 (AM) 11 (BN) 12 (AV) 13 21 (BE) D _ 

17.48 trace 17.06 16.24 16.24 0.00 17.09 17.95 17.20 0.00 18.52 14.60 13.60 17.19 
Ii.60 i7.20 16.36 16.38 0.00 17.22 18.16 17.40 000 18.71 14.79 i3.81 17.39 

6.94 ii.73 0.55 20.i2 

I I 

19.57 
NM NM NM 

trace 16.03 trace ii.74 6.60 14.lC 

0.00 I16.071 0.00 114.751 0.00 114.07 

17.60 

Ii.60 

117.58 
o.00 

hi&i 2i.68 

0.14 22.05 

NM 
6.26 21.78 

20.49 

7jziqmi 

trace 17.23 

0.00 16.94 

0.00 16.99 

o.ool 

I NM, NM, 

16.38 
16.57 

116.33 

0.05 20.28 -.. _. 
0.17 20.72 

0.54 2i.16 

NM 

0.17 20.43 

19.29 

-F-- 

oio 17.22 
0.00 ii.40 

Tizqri? 

0.02 20.68 

0.67 21.35 -_ 
1.64 22.32 

NM 

0.25 21.0; 

19.54 

7izqTsi 

16.29 
0.00 15.99 

0.00 16.07 

0.00 116.12 

14.43 

i4.56 _. 
14.27 

r1.60 

15.38 

i5.06 

13.42 17.03 

13.52 17.12 

1363 i69j 

13.80 17.36 

14.59 lj.94 

14.57 i7.60 
trace 18 74 14.73 14.54 17.421 
0.00 18.90 

I 

15.0b 

I 

15.41 

I 

17.6: I 3 
0.01 118.581 114.381 ~14.09~ 117.38 

0.11 22.371 NM 1 0.00 19.021 0.00 22.23 
i.00 Dry i&l 6.08 55.23 I.;6 22.75 
O.Od Dry Ni 0.15 20.05 1.26 22.17 
NiVi NM NM NM 

0.00 Dry NM 0.00 19.09 0.96 ii.is 
21.43 Nti i7.92 20.20 

o.od 17.95 0.06 i3.07 
NibI i8.i8 Nivl 0.00 13.30 Nti 

0.00 118.10 I 0.00 113.22 I 
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Month/Year 1 

Jan-91 
Feb-91 
Mar-91 
Apr-91 

May-91 
Jun-91 
Jul-91 

Aug-9 1 
Sep-91 
act-9 1 
Aug-95 
Sep-95 
Ott-95 
Nov-95 
Dee-95 
Feb-96 
Mar-98 
Apr-98 
Aug-98 

Table 2 
Average Free Product Thickness 

Site 7 - Fuel Depot 
NWIRP, Caiverton, New York 

1 (AK) 2 W-1 
o.00 o.00 
ii.06 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.01 0.00 
trace b.Ob 
trace 0.00 
trace 0.00 
0.77 0.07 
0.58 0.08 
0.94 0.55 
NM NM 
0.35 0.33 
0.01 0.00 
trace 0.00 
0.00 0.00 
trace trace 

3 

o.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
NM 
0.00 
0.00 
0.00 
0.00 
0.00 

L 

t (ANI 
o.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.ilb 
0.00 
0.04 
0.14 
NM 
0.26 
0.00 
trace 
0.00 
0.00 

A 
5 

trace 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.95 
0.62 
NM 
0.00 
0.00 
0.00 
NM 
NM 

eragf 
6 

o.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.65 
0.96 
NM 
0.17 
0.00 
0.00 
NM 
NM 

Gzi 
7 

o.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
il.00 
0.00 
0.00 
0.05 
0.17 
0.54 
NM 
0.17 
0.00 
0.00 
NM 
NM 

oduct 
9 VW 
o.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.07 
0.02 
0.00 
0.00 
0.02 
0.67 
i .64 
NM 
0.25 
0.00 
0.00 
0.00 
0.00 

ickness 
IO (AM) 

o.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.18 
0.01 
0.00 
NM 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
trace 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
NM 
0.00 
0.00 
0.00 
0.00 
0.00 

1991 data: Final Site Investigation Report, Appendix C, Well Measurement Logs (HNUS, 1995) 
Aug 95 - Feb 96: Monthly Monitoring Report from Miller Env. (letter to NYSDEC) 
March/April 98: Summary Table, Field Activities 
August 1998 - Field Visit 

12 (AV) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.05 
0.00 
trace 
0.00 
0.;; 
0.00 
0.00 
NM 
0.00 
0.00 
0.00 
0.00 
0.00 

13 

o.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
NM 
0.00 
0.00 
0.00 

NM 
NM 

21 (BE) 

o.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.0s 
0.15 
ihi 
0.00 
0.00 
0.00 
0.00 
0.00 

D 

o.00 
0.00 
O.Ob 
0.00 
il.dO 
0.00 
0.00 
0.00 
O.dd 
0.00 
0.00 
1.10 
1.26 
NM 
0.00 
0.00 
0.00 
NM 
NM 

Site 
Average 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
0.11 
0.40 
0.62 
NM 
0.14 
0.00 
0.00 
0.00 
0.00 



D.4 COST ESTIMATES 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 7 - Fuel Depot 
Engineering Evaluation/Cost Analysis - Free Roduct Recovery 

MOBlLlZATi~NlDEhlOBlLKATlON 
1.1 Driller MobtiizationR)ermbilization ._ 

1.2 Mob/Demob Personnel 
1.3 Per Diem 
WELL INSTALLATION 

2 t t-t&aw Stem Auger 4inch p/C _ drillirg/installation 
.I ‘) l-l.;,, P. Hi”rr h”c.n>Mr*a”, L L v,,u ““LUZ”J O.‘.m”qFf”L”L 

-” * ‘a’-” rIevelopment L J “Yell L -___ - 
2 4 Well t levelofxnent Wastewater Handling 

linn,lnd,cic rdw.ctountrr 2 5 Sarqhw r.,,“‘,c,‘” “I .,YI.-..Y.II - 
26 Sarrpt kg/Analysis of Drill CuJings 
2 7 Field Gr ?ologist 

JCT RECOVERY SYSTEM INSTALLATION 

I Is _. $5,~ 00 85.003 so so so ~~- __- SWJf? __ - 
6 each $50000 $250 00 ..-. g $3.000 ..--~ AG!!z- $0 - $4,5CCt field crew of 3 

30 man-day _ _ $19590 SO $5 850 .---. I so $5,650 Sr:d.lp days on site 

88 vf $3500 _ $3,080 so -po ~-.. so $3,080. JO-foot screens 
AA 
is 

;i 
Ii; 

sin nn _ ._.__ $680 so so -_I .$O $680 
$150.00 __ 400 so so so $2,4004 hours per well 

4 well $150.00 
-.- “:6w 

-so $600 -.___ 
1 Pa 
; ;a 

s1500ofl _ , . _ _ _ 82OrJ 00 $1,500 __-- 
so --.-_ 

so $200 $1.700 .-- _- z -- 
$1,500.00 $200 00 $6&O so $800 so $6,800 1 sanple per well 

_- -- -__. _^ _^ -^-. 
40 hr $16.35 WI _ m$634 au w 9034 -__ __- 

3 FREE PROD1 
3.1 Roduct Recovery Fixed Can!-. -~ 7 ea $885.00 $loQ 00 __ $6.195 so 

3 2 275 gall on storage tank 1 ea $1 0 52013 -I $526.00 SO $1,052 -~ 
3.3 Concret, lllul VI, y,vy- .-. .-.... a ehh “” nrlrl.7 ,nr ,nnlr 1 cv 

i 
$1 00.00 $20900 SO $100 

3.4 Rehabilitation of Existing Web wells $450 00 $1,350 so 

35 General ForemanRaborer 120 hour $16 85 SO so 
__. 

1 We.CTC n,cDnsal 

$766 
$526 
$200 

SO 
$2,022 

so 
so 
so 
SO 
so 

$6,895 
$1,578 

$300 8”slabon grade, reinforced 
$1,350 
$2,022 3 week project duration 

-I ..“” I L ISI. ..I-.. 

4.1 Wastewater Disposal from Well Development 1500 gal $0.75 $1,125 so so $1,125 
- 

4 2 Drill Cutting Disposal from Well Installation 4 drums $5W.W $2,OQO -30 so $2,000 1 drum per well 

Subtotal $23,935 $11,001 $11,798 so $46,734 

merhead on Labor Cost @ 30% $3,539 $3,539 

G&AonLaborCost@lO% $1,180 $1,180 

G 6 A on Material, Cost Q 10% $1,100 $1.100 

G 8 A on Subcontract Cost @ 10% $2,394 $2,394 

Total Direct Cost 

Indirects on Total Direct Labor Cost @ 75% 
RoAt on Total Direct Cost @ 10% 

Health 8 Safety Monitoring Q 5% 

$26,329 $12,101 $16,517 SO $54,947 

$12,388 $12.388 
$5,495 

$72,829 

$3,641 

$76,471 

$7,647 
$15,294 

$99.412 

Total Field Cost 

Contingency on Total Field Cost Q 10% 
Engineering on Total Field Cost Q 20% 

TOTAL COST 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 7 - Fuel Depot 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 2 - Oil Skimming with Hydrophobic Filters 
Annual Operating and Maintenance Costs 

Item 

1 Maintenance 

Qty Unit 

1 IS 

Unit Annual Cost 
cost 

$935 $935 2% of Capital Cost 

Notes 

2 Free Product Sampling/Analysis 1 ea $1,206 t1,299 

3 Recovered Product Transportation/Disposal 106cl gal $5,000 RCRA Hazardous due to chlorinated solvents 

4 Weekly System Check - Labor 416 hr 945.g $18,720 8 hours per week 

5 Weekly System Check - MoblOemoblPer Diem 52 day $509.00 1626,ooO 

Total Annual Cost $51,855 
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NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Caberton, New York 
Site 7 Fuel Depot 
Engineering Evaluation/Cost Analysis. Free Product Recovery 
Aiternative No. 3 -Oil Skimming with Groundwater Depression 

Quantity item 

MOEIlLlZATlON/DEMOBlLlUITlON 
1 ,f Driller Mobilization/Demobilization 
4 7 *“n*/l-lmnnh PPrc.nnnr, 

Unit Subcontract 
Unit cost Extended Cost I S,,h,“h,l - - - .- .- 1 

Comments 
Material Labor Equipment Subcontract Material Labor Equipment Direct Cost 

1 
I?- 

, ‘. ,,,“” ,--, .,““. -.--....-. 
-- 

1.3 Per Diem 
1.4 Groundwater Discharge Permit Application 

WELL INSTALLATION 

IS $7.000 00 _A!E!-- SO SO SO 57 wa ._____---- 2 _---- ~-~ .- 
each $500.00 5250 W so $3 000 $1 500 _~ ___ -.?-/-- ..- $0 54,5O+J field crew of 3 

_____.. 
$195 00 SO SO $5,650 SO 

-____. C” cn “” ^̂  ̂ .m 30 man-day 
1 IS 3u 

II 1 

2 1 Hollaw Stem Auger &inch PVC. drilling/installation 

~2.2 Drill Cutting Management 
2 3 Well Development 
2 4 Well Development Wastewater Handling 

-2.5 Sampling/Analysis of Wastewater __ 
2.6 Sampling/Analysis of Drill Cuttings 

_ 2 7 Sampling/Analysis of Groundwater 
2.6 Geologist 

FREE PRODUCT RECOVERY SYSTEM INSTALlATlON 

160 
160 VI 

20 hr 
5 well 
1 ea 

5 ea 
5 ea 

40 hour 

2 

~)3,000 4 hours pet well 

5750 

t1.7@3 - -. 
$6.500 1 sample per well 
$7,000 VDCS, SVoCs.Matals,PCB.Pestt 

$654 - 

$665.00 _ t100.00 

13.635 W $1,617 50 

3 __ 53.940 

$1600 I 
$27,263 60 gym; 100 feet ii% 

$1,695 

3 1 Product Recovery Fixed Canister 4 ea 
3 2 Rehabilitation of Existing Wells 4 well 
3.3 Submersible pumps wl probe 6 controller- 5 hp 5 ea- 
1 1 1” DVP nrmnduntmrr rnnv~van~e aiaina 300 If 

$450 00 

$0 -____- 
Sl.600 

SO ~__ 

53,540 
SO 

$16 175 
--%ir- 

_^̂  

$400 
SO 

s9.00a 
$646 

SO -_ 
$0 

10 
SO - 
SO 

z 

3 ea 
2 ea 
2 ea 
2 ea 

360 If 
135 tl 

50_____ If 

7 ea 
4 ea 

2 ea.-.- - 
7 ea _____~ -~  ̂ -- 

$2.63 $2.62 50 s 

s2.1w.w s2.1w 00 $10,5W 
L1 ..r* 

_ $525 W 5525.W ,I ,“J” 
rz- 

$66 W 121.63 E+- ,IW ~.-_-- 
$156.00 $50.50 SO 5312 ___- $101 

-.- 
5(.614w 5807.W SO 53.226 51,614 

~ f175.00 $350 00 SO S7W $350 

$1.17 so 59 - so $421 $211 

so.93 $166 - $0 ---------5254 $126 

$1.30 -.22.26 SO $65 -5113 ---- 

~ $0.49 (17 29 fo $3 551 ___-.- -~- 
-__ $1.45 514.77 so 559 

_ 51.76 $23.34 SO f47 _ 

so.43 51450 x!----13.2 102 

$I+25 
.,I 

$1.00 SO $3 WY 

__ -~-~~ $4.95 $27.00 so 5617 - 544% ~.-~- -._-I 
$0 55 SO.26 SO $319 $160 

__- ---___^^^  ̂ “_ ..“  ̂ a,. -7.. 

3” 

$0 *i;;i 

__~ E 

$413 

54,642 
t1.050 - 

SO $632 

$0 5379 
“̂  $176 

:x 565 
$50 -____ 

SO $105 1 ae, 20feetof--- 
s52 1 per 20 feet of pipe 

55.272 1 DC, 20 feet of DID0 

121 
-7;i 

ow 
iki 

2 
35 

-  ,  .~~.“”  . . - . . -  

Product Rewveo 

._. _ _ _ _ 
I Floating Skimmer wl 

- 
pllelllll~ll 5 - pump 

- 

3.6 Air Compressor (l-1/2 hp) -2 ea 
3 7 Ball Valve 1/2-&h - 
3 6 Pressure Regulator Valve 

-_ 3.9 500 gallon storage tank with dike 
- 3.10 Float Switch/Power Shut Dff 
-.3 11 3/6-inch discharge hose emduct 

3 12 PVC Pipe. 1 inch 
-513 PVC - 2 inch Pipe 
-314 PVC Elbow - 1 inch 
-__ 3 15 PVC Elbows. 2.inch 

3 16 PVC Tee. 1x2 
-317 PVC Couplings - 1 inch _._ 

- 

3 16 PVC Couplings - 2 inch ea 
3 19 PVC Couplings - 4 inch ea 
3 20 l/!-inch aldine . skimmer pumps (supply and return) 560 ii ~ 
3.21 Temporary shed I ‘5 ___ -__ 
3 22 Granular Activated Carbon Units . !O.OHJ pound 4 ea 
3 23 Butteifly ialves - 4 inch 20 ea 
3.24 Check Valves - 4 inch 5 ea .~-~..- 
3 25 Spray lrngation System~Conveyance Pipe - 4” PVC 3000 If 

.-___..- 326 PVCT-4inch 3 ea 
-3.27 PVC Elbow - a inch yyea_y-- 2 

-326 Spray Irrigation Nozzles 41 ea 
,. 

SJ,Y”““” 

115,MH) w 
--- 

,l.Y3” “” -___ 
$7,500 00 

534.92 

$2.500.00 
-----Es 
IO 

SO “__ .~ -- 
S369.W 526.4% -51645 --~ 5132 _ .-- 

-__- 72 62 f2.63 $6.490-m. . . rRleo 
~ -e---.-----p_- 

$13 96 $45 53 SO $64 5273 
$S42534i5----- so -__ -_I-- $19 f66 -----p$590-- . ..___ _--_~- 

$11.60 SO $464 -_f242 ~--- 
$2,000 00 Sl.WO 00 ..ro.. _~ -I’~-,--.- $1 Oca 

$630 00 SO $630 SO -p-e-3iis G 
SO 5149 SO 

tan ml ----in s1060 .~- ---cn- 

$726 -6 gpm each -- -. 
SO S3,COOcouplers. miscjoints~ 

.pK!?x--- 
519-Q existing power source _-~ ~ 

3 40 lo’ Ground Rod at Panel 

3.41 #2 Bare capper Wire-panel to ground rod -- If 

3 42 Concrete Slabs for Temporary Building. Tanks. GAC Unit 25 cy 
-_ saw 00 $600 00 -~ 

5250 00 $19700 

$0.23 SO 23 
_--- _- “̂ .̂. Î  

--___ 
3.43 Telemeter == - 
3 44 Install m-foot utility poles 

3: 
ea 

3 45 Install phone wire 3300 ip 
3 46 Connect to Local Telephone Service 1 IS 

3 47 Electrician 240 hour --- ~- 

543 50 _-__- 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 7 - Fuel Depot 
Engineering Evaluation/Cast Analysis. Free Product Recovery 
Alternative No. 3 - Oil Skimming with Groundwater Depression 

Item Quantity Unit Subcontract 

3.48 General Foreman/Laborer 320 hour 
4 WASTE DISPOSAL 

4.1 Wastewater Disposal from Well Development 1500 WI $0.75 
4 2 Drill Cutting Disposal from Well Installation 5 drums $500.00 

Unit Cost Extended Cost Subtotal 
Material Labor Equipment Subcontract Material Labor Equipment Direct Cost Comment+ 

$18.85 SO SO $5.392 SO $5.392 ___- 8 week projeci duration .- 

$1,125 $0 so SO 51.125 - 
s2.500 SO SO SO $2.500 1 drum per well 

Subtotal $41.075 5161,196 $112,872 $11.436 $328.578 

Cverhead on Labor Cost @ 30% 
G 6 A on Labor Cost @ 10% 

G 6 A on Material Cost @ 10% 
G 6 A on Subcontract Cost @ 10% 

Total Direct Cost 

Indirects on Total Direct Labor Cost @ 75% 
Profit on Total Direct Cost @ 10% 

Health fi Safety Monitoring g 5% 

Total Field Cost 

Contingency on Total Field Cost @ 10% 
Engineering on Total Field Cost @ 20% 

TOTAL COST 

54.108 

$45,183 

533,862 533.862 
511.207 211.287 

516.120 $16.120 
54,108 

Sl77.3fB $158.021 $11.436 5391.954 

5118.515 $118,515 
s39,195 

S549.665 

527,483 

$577.146 

$57.715 
$115,430 

$750.295 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 7 - Fuel Depot 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 3 - Oil Skimming with Groundwater Depression 
Annual Operating and Maintenance Costs 

Unit Annual Cost 

Item Qty Unit cost Notes I 
1 Energy - Electric 140380 Kw-hr $0.135 $18,951 2 - 1.5 hp compressors; 5 - 5 hp pumps 

2 Maintenance 1 Is $6,532 $6,532 2% of Capital Cost 

3 Free Product Sampling/Analysis 1 ea $1,200 $1,200 Characterization once/year 

4 Recovered Product Transportation/Disposal 1500 gal $5.00 $7,500 RCRA Hazardous - chlorinated solvents 

5 Weekly System Check - Labor 448 hr $45.00 $20,160 10 hours per visit - April - December; 4 hours per visit Jan - 

6 Weekly System Check - MoblDemoblPer Diem 52 each $500.00 S26,ooO 
7 Carbon Replacement/Disposal 1 each $120,000.00 $120,000 Delivery and disposal of carbon once/year - $3/pound 

8 Groundwater Analysis - Monthly 72 ea $200.00 $14,400 VOCs, 6 samples/month - l/well, GAC effluent, trip blank 

9 Groundwater Analysis - Quarterly 3 ea $400.00 $1,200 SVOCs, Metals -1 sample/quarter, 3 quarters - GAC effiuent 

10 Monthly Service Fee - Telemetry System 9 mo $20.00 $180 

Total. Annual Cost $216,123 



APPENDIX E 

SITE IOB - ENGINE TEST HOUSE 

E.l Estimated Extent of Contamination Figures 

E.2 Free Product Recovery Field Activities 

E.3 Free Product Thickness Summary Data 

E.4 Cost Estimates 



E.l ESTIMATED EXTENT OF CONTAMINATION FIGURES 
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C.F. BRAUN 





,F-. 
E.2 FREE PRODUCT RECOVERY FIELD ACTIVITIES 



1.0 INTRODUCTION 

From March 30 to April 2, 1998, CF Braun conducted free product thickness measurements, 

collected free product samples, and performed free product recovery tests at the NWIRP 

Calverton. The sites investigated were Site 2 - Fire Training Area, Site 6A - Fuel Calibration 

Area, Site 7 - Fuel Depot, and Site 10B - Engine Test House. The results of the testing are 

provided in this section. 

1.1 Free Product Recoverv Procedure 

The free product recovery test consisted of removing the free product, with,dedicated 0.25~inch 

inside diameter (I.D.) polyethylene tubing lowered into the well to the free product layer and 

attached to silicon tubing in conjunction with a peristaltic pump. The product was removed at a 

low flow rate (approximately 0.1 liter per minute) until air bubbles were noted in the tubing. The 

tubing was then lowered again to the mid point of the remaining product thickness and repeated 

until the rate of water collected equaled the rate of free product collected. The product 

removed was containerized and later sent for laboratory analysis. After the product was 

removed, a Kech interface probe was used to measure the product thickness and was 

referenced to the top of the PVC casing. Free product measurements were collected 

periodically’for the next 24 to 48-hours, depending on which test was in effect. See Attachment 

for Free Product Recovery Test Sheets. 

Free product recovery tests were to be conducted at each site. However, free product was not 

found at the Engine Test House and the Fuel Depot during this round of testing. As a result, 

free product recovery tests were limited to the Fire Training Area and the Fuel Calibration Area. 

Ca9804vfp 



5.0 ENGINE TEST HOUSE 

Two new monitoring wells were installed and free product thickness measurements were 

conducted at the Engine Test House. However, no free product was observed. As a result, 

free product samples were not collected and free product recovery tests were not conducted. 

5.1 Monitorina Well Installation 

On March 30, 1998 a temporary well ET-FP-Wl was installed at the edge of the existing 

concrete apron south of the Engine Test House building. On March 31, 1998 temporary well 

ET-FP-W2 was installed 25feet north of ET-FP-WI, within the concrete apron. The temporary 

wells were installed with a hand auger to a depth of approximately 2 feet below the water table. 

Several attempts were made to reach this depth, but due to the wet sandy conditions the 

borehole collapsed 1.5 feet below the water table. See Attachment -X for temporary well 

construction sheets. 

The temporary wells consisted of 2-inch diameter PVC. A 5foot long, 0.020’ slot, well screen 

was threaded to a 5-foot long section of well casing and installed into the open boreholes. The 

wells were completed by placing the soil cuttings back into the annulus. The wells were 

installed without a gravel pack or bentonite seal. No water was removed from the wells. 

ET-FP-WI was installed to a total depth of 7.5-feet below ground surface (bgs) and water was 

encountered at 6 feet bgs. No free product was observed. An approximately 2.25-foot high 

stickup was left intact above ground. 

ET-FP-W2 was installed to a total depth of 7.5 feet bgs and water was encountered at 6 feet 

bgs. No free product was observed. This well’s stickup was cut flush with the concrete surface. 

Ca9804vfp, 05/05/98 



5.2 Free Product Thickness Measurements 

On March 30,1998, water level and free product measurements were collected in 5 existing 

monitoring wells located at the Engine Test House. In addition to the existing wells, a 

temporary monitoring well was installed and also measured for product thickness. A second 

temporary monitoring well was installed on March 31, 1998 and measured -for product 

thickness. The temporary wells were monitored at least once per day for the rest of the work 

week for product thickness’. 

The measurements were collected using a Kech interface probe and were referenced to the top 

of the PVC casing. See Attachment for ProductIGroundwater Level Measurements and 

weather conditions. The probe was wiped clean with deionized water spray and a ~paper towel 

between wells and was decontaminated with Liquinox and methanol between sites. 

No significant product thickness was observed in any of the wells throughout the Efngine Test 

House. A very thin layer of product, approximately 0.005’ thick, was observed in two existing 

permanent wells, MW-ES and MW-EQ. 

Based on the lack of free product at the Engine Test House, the Free Product Reicovery Test 

and free product sampling were not conducted. 

Ca9804vfp, 05/05/98 



TelwMAW BORlkG%= FP-w/ 
OVERBURDEN 

BROWN S ROOT ENVIRONMENTAL MONITORING WELL SHEET 

GROUND 
ELEVATION A 

DRILLER JVd44 

DRILLING &g&d 
METHOD +* cT 

DEVELOPMENT 
METHOD Ad4 

. 1’ ! ELEVATION OF TOP Of SURFACE CASING . 
1 ELEVATION OF TOP OF RISER PIPE: 
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r- - 

. - 

A 

\ 

STICK - UP TOP OF SURFACE -SING: 
STICK - UP RISER PlPE : f d.;tS 
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ir- 

t.0. OF SURFACE CASING: #/k 
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&A 

- SOREHOLE DIAMETER: 

TYPE OF 8AC 
F 

ILL: Bbfdbh s;/ Cdffl#?S 
fS~/#v 8-1 .~fawrd heI\ / 

ELEVATION I DEPTH TOP OF SEAL; A 

TYPE OF SEAL: A#i? 

DEPTH TOP OF SAND PACK: -2 

TOP OF SCREEN: 

TYPE OF SCREEN: PVC - Sk Ya 

SLOT SIZE x LENGTH: 0.6&@‘)( 5’ 

I 0. OF SCREEN: 

OTTOM OF SCREEN: -- z5 ‘si 
_._ -- 

ELEVATION I DEPTH BOTTOM OF SAND PACK: 
TYPE OF BACKFILL BELOW OBSERVATiON 
WELL: ’ Ad/4 

l 
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PRDDUCTlGROUNDWATER LEVEL MEASUREMENTS 

ENGINE TEST HOUSE 

Project Name: NWIRP Calverton 

Project Number: CT0 270 I7396 

Date: See Date of Measurement Column for specifics. 

Weather: On 3-30-98 it was mostly sunny, warm 70 degrees F, and a light breeze. On 3-31-98 it was sunny, 

warm 80 degrees, and breezy. On 4-01-98 it was cloudy, 60-70 degrees F in the AM and raining in the PM. On 4- 

02-98 it was cloudy, foggy and 60-70 degrees F (with heavy rains the night before). On 4-03-98 it was sunny, cool 

60 degrees F, and breezy. 

Well 

Identification 

ES 

EC 

ER 

NO ID 

EE 

Well Casing 

Diameter and 

Material 

4” PVC 

4” PVC 

4” PVC 

4” PVC 

4” PVC 

Product Level Static Water Product Date of Comments 

(feet btoc) Level (feet Thickness (feet) Measurement 

btoc) 

6.13 6.135 0.005 3-30-98 Slight Sheen 

5.83 5.835 0.005 3-30-98 Slight Sheen 

N/A 6.18 0 3-30-98 

N/A 5.55 0 3-30-98 

N/A 7.83 0 3-30-98 I 
ET-FP-Wl 2” PVC N/A 8.25 0 3-30-98 at 2.25’ stick-up 

1215 

ET-FP-WI 2” PVC N/A 8.40 0 3-31-98 at 2.25’ stick-up 

0745 

ET-FP-Wl 2” PVC N/A 8.59 0 3-31-98 at 2.25’ stick-up 

1153 

ET-FP-WI ,2” PVC N/A 8.71 0 3-31-98 at 2.25’ stick-up 

1730 

ET-FP-WI 2” PVC N/A 8.64 0 4-01-98 at 2.25’ stick-up 

0710 

ET-FP-WI 2” PVC N/A 8.68 0 4-01-98 at 2.25 stick-up 

1520 

ET-FP-WI 2” PVC N/A 8.47 0 4-02-98 at 2.25’ stick-up 

1730 

ET-FP-WI 2” PVC N/A 8.52- 0 4-03-98 at 2.25’ stick-up 

0940 

ET-FP-W2 2” PVC N/A 8.50 0 3-31-98 at 2.50’ stick-up 

0755 

ET-FP-W2 2” PVC N/A 8.76 0 3-31-98 at 2.50’ stick-up 

1153 

,’ 



PRODUCT/GROUNDWATER LEVEL MEASUREMENTS 

ENGINE TEST HOUSE (continued) 

Project Name: NWIRP Calvetton 

Project Number: CT0 270 I7398 

Date: See Date of Measurement Column for specifics. 

Weather: On 3-30-98 it was mostly sunny, warm 70 degrees F, and a light breeze. On 3-31-98 it was sumny, 

warm 80 degrees, and breezy. On 4-01-98 it was cloudy, 60-70 degrees F in the AM and raining in the PIM. On 4- 

02-98 it was cloudy, foggy and 60-70 degrees F (with heavy rains the night before). On 4-03-98 it was sunny, cool 

60 degrees F, and breezy. 

Well 

Identification 

Well Casing Product Level Static Water Product Date of Comments 

Diameter and (feet btoc) Level (feet Thickness (feet) Measurement 

Material btoc) T-l 

ET-FP-W2 

ET-FP-W2 

ET-FP-W2 

- 2” PVC N/A 8.78 0 3-31-98 at 

1730 

- 2” PVC N/A 8.79 0 4-01-98 at 

0710 

- 2” PVC N/A 6.17 0 4-01-98 at 

1520 

ET-FP-W2 

ET-FP-WZ 

- 2” PVC N/A 6.00 0 4-02-98 at 

1730 

- 2” PVC N/A 5.99 0 4-03-98 at 

0940 

2.50’ stick-up 

2.50’ stick-up 

cut 2.55’ off of 

stick-up. 

(Flush mount 

now) 

Flush mount 

Flush mount 



P-Y 
E.3 FREE PRODUCT THICKNESS SUMMARY DATA 



Table 1 
Free Product Thickness and Depth to Water 

Site IOB - Engine Test House 
NWIRP, Calverton, New York 

MonthNear Free Product Thickness (feet)/Depth to Water (feet) 
1 2 3 

Aug-95 0.00 9.86 0.00 10.20 0.00 10.14 -~- 
Sep-95 0.00 9.83 0.00 10.16 0.00 10.10 -___ 
Ott-95 0.00 9.64 0.00 9.95 0.00 9.86 

--~ Nov-95 0.00 9.02 0.00 9.35 0.00 9.27 _- .--.-~ ---..----. .~ 
Jan-96 0.00 7.90 0.00 8.23 0.00 8.15 ---- _- 
Mar-98 (1) .----- -- __-~- 
Aug-98 (2) 

Aug 95 - Jan 96: Monthly Monitoring Report from Miller Env. (letter to NYSDEC) 
(1) March 98: See ProductIGroundwater Level Measurments from 3/30/98 

in Appendix E.2. 
(2) August 1998 - No free product was detected in wells EQ, ER, or ES. Data 

has not been added to this table because there is no way to correlate 
current well ID’s with the numbers used by Miller Environmental. 
Water level measurements were as follows: 

EQ 6.88 
ER 7.21 
ES 7.17 

8/:31/98; 11:08 AM 



E.4 COST ESTIMATES 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Catverton. New York 
Site 1OB - Engine Test House 
Engineering EvaluationlCost Analysis - Free Product Recovery 

1 MOSILIZATlON/DEMOBILlZATlON 
1.1 Driller MobilizationlDerwbilization 
1.2 MoMDermb Rrsonnel 
1.3 Per Diem 

2 WELL INSTALLATION 
2.1 b,lw. N..- A .-?.. A i^^k mm ,&illi-,iu+r#lr,i..~ 
. a _-.I, r 

‘I uw,,, “uyc’ -t-IIn.,, T”b - “,,,,,1~,1~,~,lau”ll 

L.L unfr Zutting Management 
-WellDevelopment 

2.4 Well Development Wastewater Handling 
n.7 ~---,:--,.--.__i- _.,A ,__. -.-a__ L 0 oarrqmrlgrnrlatysm UI vv*s~ewd~er 

2.6 SanplingIAnatysis of Drill Cuttings 
2.7 Field Geologist 

3 FREE PRODUCT RECOVERY SYSTEM INSTALLATION 
3.1 Rodwt Recovery Fixed Canister 
3 2 275 gallon storage tank 
3.4 Rehabilitation of fisting Wells 
3.5 Concrete Slabs for Tenp Building. Tanks 
3.6 General Foren-&Laborer 

4 WASTE DISPOSAL 

1 IS $5,ooo 00 
6 each 

30 man-day 

“0 <I e-acm 

35,ooo $0 30 to $5000 ___- 
$50000 $250 00 $0 

----51500 -...--~-L------- 
$3 ooo --p---‘_-‘e-p $4,500 mcrew of 3 

$19500 $0 to $5,650 $0 $5,650 project dwation 

$1,660 $0 $0 30 $1,660 IO-foot screens 
CA(l” Cl-8 -- -- 

- ml 
“I Q.r.3.“” 

48 vf $10.00 
12 hr $150.00 _ , --- .--. - *-. Nell ----- 

3 well $150 00 8450 
4 

50 ii Cl50 
. 6. IZMM C-WV? M c, CM --^- -- -_ --- ^^ 

; 
ra Pl,.nnJW QLW.LnJ *a,- WJU $l,IuJ 
ea $1,5K.O0 $20000 $4,500 ;;; $600 $5,lW 1 sanple per well 

40 hr $16 35 $0 80 $654 30 $654 

4 ea $885.00 $100.00 so $3.540 WY3 $3,940 
1 ea $1,052.00 $526.00 $0 $1,052 $526 ii $1,576 
1 Well $450.00 $450 SO $0 t450 
1 cy $lw.ou 320000 50 t1cQ $200 z $300 6” slab on grade, rei&rced 

80 hoUC3 $16.85 $0 to $1,346 $0 $1,343 2 weekproject duatkm 

4.1 Wastewater Disposal from Well Development 1500 gal 
4.2 Drill Cutting Disposal from Well Installation 3 drums 

$0.75 
$500.00 

$1,125 
$1,500 

$0 
$0 

$0 
SO 

$0 
$0 

$1,125. 
$1,500 1 drum per well 

Total Direct Cost 

$16,465 $7,692 $11,278 $0 337,455 

merhead on Labor Cost @ 30% 
G 8 A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Subcontrakt Cost r@ 10% $1,849 

$769 

$3,383 
51,128 

$3,383 
51,128 

$769 
$1,649 

Indirects on Total Direct Labor Cost @ 75% 
Profit on Total Direct Cost @ 10% 

HeaKh 8 Safety Monitoring @ 5% 

$20.334 58,461 $15,789 SO 544,584 

$11.842 $11.842 
s4,45a 

560,884 

$3,044 

$63,926 

$6,393 
$12,786 

$63.107 

Total Field Cost 

Contingency on Total Field Cost @ 10% 
Engineering on Total Fieid Cost Q 20% 

TOTAL COST 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 1 OB - Engine Test House 
Engineering Evaluation/Cost Analysis - Free Product’Recovery 
Alternative No. 2 - Oil Skimming with Hydrophobic Filters 
Annual Operating and Maintenance Costs 

I Item 

1 Maintenance 
2 Free Product Sampling/Analysis 
3 Recovered Product Transportation/Disposal 
4 Weekly System Check - Labor 
5 Weekly System Check - MoblDemoblPer Diem 

Qty Unit 

1 IS 

1 ea 
500 gal 
416 hr 

52 ea 

Unit Annual Cost 
cost Notes 

$749 $749 2% of Capital Cost 

$1,200 $1,2f30 
$2,500 RCRA Hazardous due to chlorinated solvents 

545.: $18,720 8 hours per week 
$250.00 $13,ooo 

II 

Total Annual Cost 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site 106 - Engine Test House 
Enaineerina Evaluation/Cost Analysis - Free Product Recovery 
Alt&nativeNo. 3 _ Oil Skimming with Groundwater Depression 

Item Quantity Unit Subcontract 

1 MOBlLQ&llONlDEhlOBlLlZ&liON 
1.1 Driller Mobilization/Demobilization 1 IS S7,OW.OO 
1 2 Mob/Demob Personnel 6 each 

1.3 Per Diem 36 man-day 
1.4 Groundwater Discharge Permit Application 1 Is 

2 WXL INSTAl.lAllON 

Unit Cost 
Material Labor Equipment 

$500 00 5250.00 ___---. 
s195.w 

s5,ow 00 

Subcontract 

57.060 
so 

Extended Cost Subtotal 
Material Labor Equipment Direct Cost Comments 

SO SO s7.ow 
S3,WO so $4 500 field crew of 3 

SO 
so I_I-p---.-__ 

$5,850 first 10 days on site 
so S5.000 so SWW 

vr %A5 110 _ J - drilling/installation “” . ” . ” ” ” 51.260 so so so $1.260 25’ well screen 
bf S1”lll-l _.““” $280 so so 

S15O.W $600 so so :: 
$280 

-WOO 4 hours per well 
Handling S15O.W 5150 so so so 5150 

00 S2W.W 51,500 so S2W so s1.700 
x).00 S2W 00 $1.500 so $200 so S1.7W 1 sample perwell 

12W.W $1.200 so S2W so 51.400 VDCs,SVDCs,Metak,PCB,Pesk 

Is of Wastewater 
is of Drill Cuttings 

mpling/Analysis of Groundwater 
2.8 Geologist 

I ea S1.5W.I 
1 ea 51.51 
t ea S1,2W.O0 t 

10 hour $16.35 so so $164 $0 $164 -~ 
3 FREE PRODUCT RECOVERY SYSTEM INSTbJJATlON 

53.635 00 $1,817 50 so $3 635 $1 616 
----d----1. . 

-f” 55,453 66 gpm: 1W feet TDH 
““_” “““” _--- 

3.1 Submersible pumps wl probe and controller - 5 hp 1 ea 
3.2 c’ PVC groundwater conveyance piping 50 If Sl.tl3 SZ.UI 5142 $141 $283 
3 3 Product Recovery Floating Skimmer wl pneumatic pump 1 ea S2.lW.W S2.1W.W $2,100 52,100 54,200 2-foot travel distance 
3 A Air Comnrassnr f1.W hn\ l n “. __... .____ ..- _.r 1 ea 

; G 
S525.W $525. W *525 5525 so Sl,WO 

3 5 FM Valve - IfXnch “” --.. .-..” ..- .._.. 
3.6 Pressure Regulator Valve ; ia 

.si .jSW 521.83 ifiR S?7 SO Sal 

S156.W $50.50 

50 
-.-- --. “““. 

3.7 275 gallon storage tank 1 ea Sl,O52.W $526. W 51.052 $526 ii 51.578 
3.6 ,+,a, SwitrhlP-r Rhu, 06 I .  -  .  .  .  .  “ . “ .  “ . . “ .  _ . . I .  - . .  1 La 

50 ---- 
5350 no ”  _ ”  _ ”  ”  s175w ”  ”  _ ”  so 5350 5175 so 5525 

3 9 38 . ..“.. -rn*h product discharge hose If 51.17 so 59 sn -- 259 v-- s29 v, s88 
3.10 PVC Pif L D _ 4 in,+ . . ..“.. m 

3 .. 

sn RR n* 
I” If ““.“” si RR ” ..“” *” 247 et -54 :x $141 

94, m,r-El, “.I, I . v -.~ow - 1 inch ea 0.49 $7.29 i;, -;; em II-- w-s so $23 ~--~ 
3.12 PVC Couplings - 1 inch 3 ea so 43 $14 50 so 1:: 5513 544 so $45 

- 
1 per 20 feetpipe 

3.13 PVC Couplings _ 4 inch 19 ea 54.95 527.00 so so SW7 1 per 20 feet of pipe 
- 3 14 l/4-inch airline - skimmer pumps (supply and return) 1w If 0.55 SO.28 so 555 528 so $63 

3.15 Temporary shed 1 IS s3.9W.w s1,95o.w 93.900 51.950 so 55.850 
--. 

Aluminum, 9x12 
n Units - tO.OW pound 1 ea $15,000 00 S7.500.W S2.5C DO0 :i s15,OW s7.5w S2.5W S25.OW steel, pressure units 

^̂ >̂ ^̂  A .̂ ^̂  “” 
-. 362 570 so 51,732 plastic body, heavy duty 

:: ,369 526 5395 ftanged 
‘906 5902 

:: 
$1,806 

*a. 546 so $60 
1-1 SO SAA 

3.16GranularActivatedCarbo 
3.17 ButterRy Valves - 4 inch 2 ea 
3.16 CheckValves - 4 inch 1 ea “a”.-” 
3 19 Spray Irrigation System - Conveyance Pipe -2’) II? t’) *, - 4” PVC 320 If 

3 20 PVC T - 4.inch 1 
3 71 PVC Flhnw - A-inch 1 

.a& “I 

51399 *‘.“* $45 53 ii *it* ____- 
$9 42 534.15 so 

$11.60 5590 
$9 ;,* 

-______ so 594 547 .__ _--- -- 

3.29 PVC Conduit - l-inch -60 If so 90 so $54 --- ~--__ 
30 Rieeel Conduit - l-inch 20 If 52.30 so 546 5 ;FJ -67 __- ----. -.- __---- 

3w If SMI ---____- so- “” 
._ $006 :: $3 -- --- 

t, lx C” ccl0 

.s 
3 31 Triplex #2/O Cable wl galvanized hang wire 
3.32 Single Conductor #I4 wire - Type THHN 
3 33 Rigid Steel Conduit-3/4-inch 
3 34 lo’ Ground Rod at Panel 

3.35 #2 Bare copper Wire - panel to grnrrnd rod “I..” .“1 
3 36 Concrete Slabs for Temporary Bui ._... I . ilrlinn Tnnk c-s&l-Y I lnit ~, . .._. _. ._ _.... 
1 -27 Tmhn.at.ar 
” .,- ..,“.“,, &., ,.,... “““., *.“.-- 

3 39 Install phone wire 
340 Connect to Local Telephone Service 

3.41 Electrician 

so 
60 1: 

3 ea 

xl If 
-9 .; ” - 

i *a 

.““” 
1 IS 

80 hour 

v-v 
so ___- sill -__--- 

so ;;; so 
:: 

z!-- 
:i 

53 tank full sensors 
$99 ---____ 

517.50 so $53 -__ 
- 

.- 
so 55 

-- --.--_- 
517 - ..-“.““.-L 517 so ~ --- 

s1oo.w 
i8W.W 

9200 00 so SW0 
--SBOO.W 

Sl.8W 
:: 

52.700 B” slab ongrade. reinforced 
to 

“̂ ^̂  
XNnJ 38W SO Si 6W __.-- s 

5250 00 $197 00 343.50 so 53.750 52.955 $653 57,358 
__.-_ SO 23 so $345. $345 3iT 

IW-foot~elecalsoon rp& 

sxhl ml “” ” ” ” ” nnw no _ _ _ _ ” ” tn tlN -- -tlM- 
-1ZZIIL---- 

527.23 so so --“” 
so Ezi - -.-- 

$2 178 -so .I 52.176 

*“- 

elf 
- 

3 42 General ForemanRaborer 80 hour $16.85 so so 51.348 so 31,348 2 week project duration 
.._ --- -.--__ _. 

4 WASTE DISPOSAL 
4.1 Wastewater Disposal from Well Development 
4.2 Drill Cutting Disposal from Well Installation 

5w gal so 75 $375 so so so $375 -~ -----___- ----. 
1 drum $500 w S500 so so so $500 1 drum per well 

SUbtOkl 914.365 544.401 s39.501 53,153 s101.420 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 

Calverton. NewYork 
Site 1OB - Engine Test House 
Engineering Evaluation/Cost Analysis _ Free Product Recovery 

Alternative No. 3 - Oil Skimming with Groundwater Depression 

1 

Unit Cost Extended Cost Subtotal 

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Direct Cost Comments I 

Overhead on Labor Cost Q 30% S11,850 $11.850 

G 8 A on Labor Cost @ 10% 53.950 53.950 

G 8 A on Material Cost @ 10% $4,440 54.440 

G 8 A on Subcontract Cost @ 10% $1.437 51,437 

Tdai Direct Cost 

Indirects on Total Direct Labor Cost 0 75% 
Profit on Total Direct Cost Q 10% 

Health 8 Safety Monitoring @! 5% 

Total FiekM cmt 

Contingency on Total Field Cost @ 10% 
Engineering on Total Field Cost Q 20% 

TOTAL COST 

515.802 $48.841 355.302 53,153 $123,097 

541.476 541.476 
$12,310 

5176.803 

58.844 

$185.728 

$16,573 
$37,146 

S241,446 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton, New York 
Site IOB - Engine Test House 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternative No. 3 - Oil Skimming with Groundwater Depression 
Annual Operating and Maintenance Costs 

Item 

1 Energy - Electric 
2 Maintenance 
3 Free Product Sampling/Analysis 
4 Recovered Product Transportation/Disposal 
5 Weekly System Check - Labor 
6 Weekly System Check - MoblDemoblPer Diem 
7 Carbon Replacement/Disposal 
8 Groundwater Analysis - Monthly 
9 Groundwater Analysis - Quarterly 
10 Monthly Service Fee - Telemetry System 

Unit Annual Cost 
Qty Unit cost Notes I 

32592 Kw-hr $0.135 $4,400 1.5 hp compressor, 1 5hp pump 
1 Is $2,028 $2,028 2% of Capital Cost 
1 ea $1,200 $1,200 Characterization once/year 

500 gal $5.00 $2,500 RCRA Hazardous - chlorinated solvents 
320 hr $45.00 $14,400 8 hours per visit - April - December 

40 each $500.00 $20,000 April - December 
I each $30,000.00 $30,000 Delivery and disposal of carbon once/year - $3/pound 

27 ea $200.00 $5,400 VOCs, 3 samples/month - l@well, GAC effluent, trip blank 
3 ea $400.00 $1,200 SVOCs, Metals -1 sample/quarter, 3 quarters - GAC effluent 
9 mo $20.00 $180 

Total, Annual Cost $81,308 



NAVAL WEAPONS INDUSTRIAL RESERVE PLANT 
Calverton. New York 
Site 1OB - Engine Test House 
Engineering Evaluation/Cost Analysis - Free Product Recovery 
Alternatlls No. 4 - Excavation 

I I I Unit Cost I Extended Cost I Subtotal1 1 

2 

5 

km 1 Quantity1 Unit1 Subcontract Material Labor Equipment1 Subcontract Material Labor Equipment1 Direct Cost1 Comments I 
MOBlLlZATlONlDEMOBlLlZATKJN 

I.1 Equipment Mobilization/Demobilization 4 ea E.00 $149.00 .- $0 SO $116 $596 $712 I-I!2 cy excavator/ 105 HP Dozer ~~~ 
1 2 Mobilize/Demobilize Field Crew of 3 6 

30 an-z 
t500.w $250.00 SO 53.000 51,500 SO s4.500 

-I .3 Per Diem $19500 so SO f5.850 so $5,650 first IO days of on site 

I.4 Emsion 8 Sediment ContrOl NilI fe.nCe) IW If so.45 so.21 SO $45 .s21 JO $66 along swele _ 

DECONTAMINATION FACILITIES 8 SERVICES 
2.1 Truck Decon Pad. 40 feet X 20 feet 

a) Asphalt Berm 120 If SO.77 so 97 $0.10 SO $92 _.$I16 $12 $221 12 inches wide, 3-6’ high 

b) 60 mil LDPE 16Ou sf so.41 SO.20 SO $656 $320 SO $976 double layer of plastic 

2.2 Ckcon Water SW gal 10.10 $0 $50 SO SO 150 

2.3 Clean Water Storage Tank I ea s1.orK.oo 53cOOo _ -- $0 - SI.OGl -$300 SO $1,300 IWO Gallon 

2.4 Spent Water Storage Tank I ea II .Mx).oo s3w w SO Sl,OW s3w so $1,306 1OW Gallon 

2.5 Dff.site Disposal of Dccon Water 5W gal so.75 $375 SO SO SO 2375 

2.6 Waste Profile Decon Water I ea 5914 00 $914 so SO SO $914 

2.7 Remove and Dispose Decontami nation Pad I Is SlOO.00 $200 w ~00.00 SIW SO $200 s2w $500 equip operator WI excaMtor 

SITE PREPARATION 
3.1 Pevemsnt Removal and Loading, 12” thick 2 days $123.68 $250.00 SO SO $247 %oo 5747 equip operator WI excavator 

3.2 Pavement Disposal 125 cy wow 51.250 JO SO SO $1,250 oonst 8 demo debris 

EXCAVATlONlBACKFlLL 
4.1 0’ to 8’ usin 1 I/2 c excavator and load into trucks 855 cy so.79 51.36 SO SO $678 $1 160 51,830 

p 4.2 Stock ile Clean Material 365 c SO SO $325 5864 $989 

4.3 Import Clean Fill 490 cy 521 .w $1.50 51.50 SO 510,290 $735 $735 $11,760 

4.4 Spread Backfill 655 cy so.25 so.34 SO SO $214 $281 $504 no compaction 

4.5 Confirmatory Sampling and Analysis 6 ea sm.00 $200.00 53.600 $1,200 $4,600 VDCs,SVGCs.TPH 

4.6 Trash Pump I IS s5w w fMO.W SO SC 5200 $700 
4.7 Polyethylena Tank for oillwater separation 1 IS s3w.00 $220 w SO s3w SO 5220 $520 

4.8 General Foreman 80 hr $16.65 SO SO S1348 SO $1,346 2 weak project duration 

WASTE TRANSPORTATION AND DISPOSAL 
5 I Waste Profiles 3 ea s1.5w 00 s4.5OJJ SO SO S4,BXl 2 for soil, I for groundwater 

5 2 Transport and Dispose Petroleum Impacted Soil 700 ton $80 W $56,000 SO $56,000 1.5 tons! cubic yard 

5.3 Transport and Dispose RCRA Hazardous Soil 38 ton t250 00 59.500 SO 19,500 1.5 tons/ cubic yard 

5 4 Recovered Free Product Disposal 500 gal _ $500 52,500 SO SO S2,5M) assumes RCRA hazardous 

5.5 Transport and Dispose Groundwater 1,OQO gal so.75 5750 SO SO SO $750 --____ 

Subtotal 579,489 $16,933 $13,671 S4.376 SII4,471 

Total Direct Cost 

Overhead on Labor Cost @ 30% 
G (L A on Labor Cost Q 10% 

G 8 A on Material Cost Zp 10% 
G 8 A on Subcontract Cost @ 10% 

54.101 s4.101 

$1,367 51.367 
$1,893 51.693 

57.949 $7.049 

387.438 $18.627 $19.139 S4.376 s129.582 

Indirects on Total Direct Labor Cost @ 75% 
Profit on Total Direct Cost @ 10% 

Subtotal 

Health 8 Safely Monitoring Q 5% 

Total Field Cost 

Contingency on Total Field Cost 0 10% 
Engineering on Total Field Cost @ 20% 

TOTAL COST 

514.354 514.354 
Sl2,058 

$156.695 

$7.845 

s154,739 

$18,474 
532,948 

$214,161 
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